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PERFACE TO VOLUME II. 

The present work was left unfinished at the death of the author, 
the late Dr. Fleming, who, however, had prepared nearly all the 
manuscript with the exception of the last chapter or so. In 
deference to the wish of Dr. Fleming's widow and his publishers, 
Messrs. Bailliere, Tindall and Cox, I undertook to attend to the 
completion of the work as being in a sense complimentary to that 
of my late father, and I am responsible for the authorship of the 
last few pages. 

Dr. Fleming's Manual has long held a high position in the not 
too abundant literature of veterinary science, and it is a matter 
of regret that he was not spared to put the final touches to 
the present Text-Book. Those who wish to have details of 
Dr. Fleming's most industrious life will find them in the 
Veterinary Journal of 1901. 



W. Owen Williams. 



The New Veterinary College, 
Edinburgh, 

February, 1902. 
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PART 11. 

SPECIAL OPERATIONS ON ORGANS AND 
THEIR APPENDAGES. 



OPBEATIONS ON THE DIGESTIVE APPAEATUS AND 
THE ABDOMEN. 

The operations required to be performed on what may be termed 
tile ' digestive apparatus,' and on' the abdomen, are somewhat 
numerous, while several of them are of great importance, and 
demand much skill and manipulative dexterity for their accom- 
plishment. 

They comprise operations in the mouth and its immediate 
vicinity (on the teeth, tongue, salivary glands, etc.), as well as on 
the oesophagus, stomach, intestines, and, in connection with 
these, the abdominal wall. These operations will be described in 
the following chapters. 



CHAPTEE I. 
OPERATIONS IN THE MOUTH. 

Insteumbnts. 

Specula — Gags. — In performing operations in the cavity of the 
mouth, as well as in the pharynx generally, it is nearly always 
essential for the convenience, and even safety, of the operator 
that the jaws of the animal to be operated upon should be main- 
tained firmly and securely apart by mechanical means. 

For the Horse these means are various, and are in the form of 
instruments or apparatus to which particular names have been 
given, such as ' balling-irons,' ' gags,' ' specula,' etc. However 
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much these may differ in form and structure, in principle they 
are identical, and are devised to keep the mouth open to the 
necessary extent, so as to allow the operator ample space for his 
manipulations, and also protect his hands against injury from 
closure or lateral movement of the animal's jaws. 

The commonest and simplest form of instrument is that known 
as the ' balling- iron,' of which there are several patterns. The 
most objectionable pattern is that which has fixed branches, and 
therefore does not allow of adjustment to different- sized mouths 
(Figs. 296, 297) ; those which permit this adjustment are always 
to be preferred, and of these there are a number of good models. 





Fia. 296.— OEDiNAEy Unilateral 
Mouth-Speculum or Gag. 



Pig, 297.— Obdinaby Ciboulae 
Mouth-Speculum or Gag. 



That of Varnell (Fig. 298) is simple and useful, the branches — 
which are open at one side — being covered with indiarubber to 
guard the gums and dental interspaces from abrasion, while the 
upper branch is moved through the handle to which the lower 
one is fixed, the distance between the two branches being 
graduated by means of a screw at the end of the handle. 

Fearnley's ' mouth-dilator ' (Fig. 299) is somewhat different in 
shape, the handle being in the middle of two vertical side-bars, 
which have a fixed transverse bar near the bottom, and a movable 
one (A) that can be fixed at each side by a screw (A) in the upright 
branches. 

A similar but simpler speculum is in use in France and Ger- 
many (Fig. 300) ; in this the degree of separation between the 
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fixed and movable sliding bars is regulated by the screw handle. 
A very simple form of speculum, also employed in Germany, has 
been devised by Dominick. It is merely a half-round piece of 





Pig. 298. — Vabnell's Unilateral 
Mouth-Speculum. 



Fig. 299.— Feaenley's 
Bilateral Mouth-Speculum. 



iron bent to form rather more than three-fourths of a circle, or, 
rather, oval ring, the convex side of the iron being inwards ; this 
has two straps attached to the upper branch, which is somewhat 





Fig. 300.— Rigot's 
Bilateral Mouth-Speculum. 



Fig. 301. — Dominiok's Mouth-Speculum. 
(Improved by Pflug.) 



straighter than the other. The upper branch is applied to the roof 
of the mouth, behind the canine teeth, and the straps are buckled 
across the nose in order to retain the instrument in the mouth. 
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the more convex branch being lodged behind the inferior canine 
teeth. This has been improved by Pflug, as seen in Fig. 301, the 
strap being passed through a pad of india-rubber, which is applied 
to the roof of the mouth, and the iron itself is also covered with 
the same material. 

Another speculum in use in Germany is that introduced by 
Bayer (Fig. 302), and is said to be very simple and effective. It 
is on the wedge principle, and is similar in shape to the specuhim 
oris employed in human surgery. It consists of a body (a), a 
roughened tooth-plate (b), and a handle (d). It will be under- 
stood that it operates as a wedge between the upper and lower 
molar teeth of one side, which act as a fulcrum for it. To use this 
instrument, the operator grasps with his left hand the handle {d) 
by the ring (e), so that the thumb passes through it from within 
outwards, the other fingers passing round the handle at c. By 
the right hand the tongue is drawn from the mouth, and the 
wedge is then pushed between the molars, in which position it 
can be maintained by the thumb alone, supported by the head- 
collar strap, so that the tongue may be passed to the fingers of 




Fig. 302. — Bayer's Wedge Motjth-Spectjlum. 



the left hand, leaving the right one free. The advantages claimed 
for this instrument are : (1) It opens the mouth to the fullest 
extent without injuring it; (2) it does not damage the mucous 
membrane ; (3) the hand of the operator is quite safe. The chip- 
ping of salient portions of teeth that may occur from pressure is 
of no importance. 

In France, Bigot's and Lecellier's specula are chiefly in use. The 
latter (Fig. 303) differs from the other models in having the two 
transverse bars concave on their inner aspect, which renders them 
better adapted for the passage of the operator's hand into the 
Horse's mouth, while they fit the jaws more closely. 

With the view of dispensing with the services of the assistant 
who holds the speculum in the Horse's mouth while the operator 
is manipulating, various specula have been produced which are 
retained by leather straps on the head. Of these, five only need 
be alluded to — those of Brogniez, Mackel, Eogers, Boswell, and 
Haussmann — though Dominiok's also belongs to this category. 

Brogniez's speculum (Fig. 304) consists of an iron curved 
handle-piece with a screw at each end, to each of which is 
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attached a leather strap. One of these straps passes over the 
upper, the other over the lower, jaw, apd the whole apparatus is 
fastened on the head by means of three straps that join a single 




Fig. 303. — Lecelliee's Mouth-Speoulum. 



strap that passes behind the ears. The mouth can be widened to 
the necessary extent by means of the screws, and the speculum 
can be held or moved by passing the fingers through an opening 




Pig. 804.— Bkogniez's Selt-ketaining Mouth-Speculum. 

in its middle. A cord fastened to the upper part and passed over 
a beam above will suffice to raise the Horse's head to a convenient 
height. 
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Mackel's speculum (Fig. 305) is recommended because of its 
simplicity, lightness, and general handiness. Like the last, it 
can be fixed in the manner of a bridle, and the mouth may be 
dilated to a considerable extent, while both hands of the operator 
are left free, no assistant being required. It is formed by two 
vertical and two transverse bars, the former having a screw- 
thread {a a) along nearly their whole length, while a screw nut (Z>) 
on each side of them raises or lowers the upper transverse bar. 
The arrangement is attached to a kind of headstall. In using it, 
the lips are liable to be pinched by the screw nuts unless care is 
taken ; the upper transverse bar must also be kept parallel with 
the lower one, and the headstall be properly fitted to the Horse's 
head, so that the apparatus may stand square in the mouth. 

Eogers' speculum (Kg. 306) is perhaps more advantageous than 
the other two self-retaining instruments. It is composed of two 




Fig. 305. — Mackel's Self-retaining Mouth-Specdlum. 

vertical metal side-frames, connected by three transverse india- 
rubber covered bars ; two of the latter rest upon the lower jaw, 
and as they are some inches apart, they form a firm base for the 
instrument when it is in the mouth. The third bar, which is 
appUed to the upper jaw, can be raised or lowered and kept at 
any distance from the lower bars, according to the requirements 
of the operator, by a rack-and-pinion motion, the handle for which 
is placed conveniently, so that the space between the upper and 
lower bars can be almost instantly increased or diminished. One 
of the side-branches has a handle, by means of which the Horse's 
head can be steadied, and a strap over the head holds the instru- 
ment firmly in the mouth. The ironwork is nickel-plated to 
prevent oxidation. The reputed advaoitages of this speculum are : 
(1) When properly fixed in position, it is rigid on its base ; (2) it 
permits any part of the mouth to be fully explored or operated 
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upon ; (3) it is perfectly safe in use, and can be applied to any- 
sized mouth. 

A ratchet gag, Boswell's, similar in construction, but possessing 
perhaps greater advantages (Fig. 307), has also been made in 
England. These ratchet gags are very convenient, as they allow 
the mouth to be widened to a greater or lesser degree with ease 
and rapidity, and permit the muscles of the jaws to be relieved 




Fig. 306.— Rogers' Self-retatning Mouth-Gag. 



without removing the instrument from the mouth, while they 
remain on the head by means of straps. 

Haussmann's mouth-speculum is stated to be the most perfect 
ever produced (Fig. 308). It consists of four curved side-bars, 
two on each side, hinged at the rear ends ; to the opposite ends 
are attached two cupped plates, or two cross-bars, as preferred. 
The speculum is introduced into the mouth in the same manner 
as a bit, and, when spread, is kept open by means of two ratchet 
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bars (capable of sustaining immense pressure), connected with and 
at right angles to the curved side-bars, as shown in Fig. 308. 
Thus held open, there is no possibility of the instrument closing, 
and operations on, and examinations of, the teeth can be made 
with the greatest facility. 




Fig. 307.— Boswell's Self-retaining Ratchet Mouth-Gag. 

A special feature of advantage which can be found in no other 
speculum is the curved side-bars, which expose the front molar 
teeth, and afford an unobstructed view of the mouth from either 
side, with the greatest possible space to operate in. 




Fig. 308.— Hahssmann's Self-betaininq Mouth-Gag. 



For making examinations and operating upon the molar teeth, 
the semilunar cupped plates (a a), which are so made that they 
will fit any mouth, should be used, so that the pressure of the 
jaws will be brought upon the front-teeth instead of the soft tissues 
of the g%tms, thereby causing no laceration or pain. The animal, 
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receiving no injury from the instrument, will not fight it or make 
any resistance whatever. 

For operating upon the incisor teeth, the cup-plates should be 
removed and the cross-bars substituted. These cross-bars adapt 
themselves to the contour of the upper and lower jaw, and, being 
so shaped, receive the pressure uniformly, thus preventing bruising 
or hurting the gums. 

To explore or operate in a Horse's mouth with the ordinary 
specula, such as have just been described, if the Horse is in the 
standing position, the operator places himself in front of the 
animal, holding the speculum in the right hand. He then passes 
the left hand into the space between the incisor and molar teeth 
on the right side of the mouth, seizes the tongue and gently with- 
draws it, pressing it at the same time against the angle of the 
mouth to be out of the way, but to prevent injury to the organ 
through the Horse's struggles or tossing of the head, the fourth 
and fifth fingers should have a hold on the jaw at the lower dental 
interspace. The right hand now places the superior transverse 
bar in the mouth, behind the upper incisors, and pushing it 
upwards so as to cause the mouth to be opened, the lower trans- 
verse bar is carried beyond the inferior incisors and the speculum 
raised across the mouth. If one of the transverse bars is movable, 
the mouth can be opened to the required extent ; but great care 
is necessary in all cases and with all specula, in order to avoid 
separating the jaws too much, as this causes the animal pain, 
injures the muscles of the jaws, or may even produce dislocation 
or fracture of the lower jaw. The speculum is then given to 
the assistant to hold (if it be not self-retaining), so as to leave 
the right hand free ; but if the operator requires both hands, 
then the assistant must hold both speculum and tongue, while 
another assistant should steady the Horse's head. It ought to be 
remembered, when employing all mouth-specula, that the instru- 
ment should be removed at intervals — all the briefer the more 
widely the mouth is opened — so as to relieve the tension on the 
jaws ; and special regard should be had to handling the tongue 
gently, so as not to pull it excessively or otherwise damage it. 

For the Ox, a speculum similar to one of those in use for the 
horse may be employed. 

For the Dog, a speculum like Bayer's (Fig. 302), but of course 
proportionately smaller, is very useful when employed in the 
same manner. The mouth of the Dog can be opened and main- 
tained wide, however, by passing a piece , of strong tape behind 
the fangs of each jaw and pulling them apart ; or by the use of a 
gag, consisting of a round piece of wood with a cord or strap at 
each end to fasten behind the head after the wood has been 
placed across the mouth. With quiet animals, and if little pain 
is to be inflicted, the jaws may be held apart by the hands. For 
powerful or savage Dogs, however, it is advisable to have a 
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speculum or gag that will keep the mouth open without danger 
to the operator, and for this purpose Wolf's mouth-dilator (Fig. 309) 
is most convenient, as the jaws can be separated to any extent, 
while the instrument is securely attached to the head. Eecently 
it has been much improved (Fig. 310). 




Fig. 30y. — Wolf's Mouth-Dilator for Dogs. 



With the Cat, pieces of tape to pull the jaws apart, or a wooden 
gag as for the Dog, will suffice to keep the mouth open ; but this 
animal should be securely wrapped in a' strong cloth or enclosed 
in a bag, the head only projecting, before attempts are made to 
interfere with its mouth. 




Fig. 310. — Wolf's ^outh-Dilator. (Improved.) 



The mouth of the Pig may be examined or operated in by 
using a small speculum of Bayer's pattern, or a wooden gag 
similar to that for the Dog. A walking-stick may even be em- 
ployed by introducing it across the mouth and pressing the lower 
jaw downwards. 
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Tongue-Depebssoes.— In order to obtain as much space as 
possible in the oral cavity, either for inspection or operation, and 
also to prevent injury to the tongue, it is frequently necessary to 
depress that organ in the floor of the mouth. This can be done 
by using a strong vrooden or metal spatula, or, better still, by the 
depressor introduced by Eeynal (Fig. 311). This is a trowel-like 
instrument, the blade of which for the Horse may be from eight 
to ten inches in length, and two to two and a half inches broad 
at its widest part, which is the middle of the blade. The blade 
is concave superiorly, and convex inferiorly, for contact with the 
tongue. To assist in illuminating the cavity, this blade may be 
nickel- or electro- plated. The neck of the instrument is long, and 
forms two bends before terminating in the handle, so as to admit 
of its use without interfering with the manipulations in the mouth. 
This tongue-depressor may also be utilized in pulling or pressing 
the cheek outwards, and serves to illuminate the posterior teeth, 
the inner surface of the cheeks, and the roof of the mouth. 

An ordinary metal spoon will suffice to depress the tongue of 
the Dog, Cat, and other small animals. 




Fia. 311. — Eeynal's Tokgue-Depressoe and Oral Illumivator. 



Illuminating Appaeatus. — In exploring and operating in such 
cavities as the mouth, nasal cavities, larynx, trachea, vagina, etc., 
it is frequently found that ordinary daylight, or even sunlight, 
does not illuminate them sufficiently, and then — and also always 
at night — it is necessary to have recourse to artificial illumination. 
An ordinary unprotected light may suffice in some circumstances, 
but when employed in the region of the nostrils it is usually 
quickly extinguished; consequently, reflected light has to be 
made available, unless a special apparatus be brought into use. 
If a candle or lamp be employed, it is held at a distance from the 
nose, and the light from it is reflected into the cavity by a mirror. 
Any kind of mirror maybe employed for this purpose, but perhaps 
the best is a medium-sized concave one. Such a mirror is often 
resorted to when sunlight is available ; but a candle, paraffin- 
lamp, or gaslight wiU answer when this cannot be had. 

Mention has been made of Eeynal's tongue-depressor, when 
nickel- or electro-plated, serving as an oral illuminator. But for 
the mouth and other cavities, various kinds of illuminating 
apparatus have been introduced at different times. Brogniez's 
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stomatoscope consists of a concave mirror attached to an oil of 
turpentine lamp, the flame of which is easily extinguished. But 
a mirror constructed like that of an ophthalmoscope, though with 
a larger area, is easier to use, and may be employed both as a 
stomatoscope and a rhinoscope, but a strong and steady light is 
required. A simple and easily-improvised reflector may be made 
by tying a silver or plated spoon to a candle, or the reflector of a 
carriage-lamp may be employed as a mirror in cases of emer- 
gency. 



St 



Fig. 312.— Bayer's Electric Lamp tor the Illumination of the 
Mouth and Nasal Cavities. (Full Size.) 

It having been found that an uncovered light dazzles the eyes 
during the examination of cavities, and therefore renders the 
view uncertain, platinum glow-lamps in connection with an 
electric battery have been tried, the radiation of heat from them 
being checked by surrounding the connecting wire with water or 
other non-conducting substances. Subsequently charcoal points 
were adopted, and these gave a very intense, steady, and pure 
light ; then reflectors and lenses were fitted to the lamps. Bayer, 



OPEBATIONS IN THE MOUTH. 279 

of the Vienna Veterinary School, invented an electric lamp which 
has been most successfully employed in veterinary surgery to 
illuminate such cavities as the mouth and nostrils (Fig. 312). In 
the centre of a parabolic silver-plated reflector (E) are two 
platinum wires (P), which are fixed by means of two slides (Sch) 
into sHts in two metal rods (St). One of these rods penetrates 
the handle (H), and is connected with the wire (K) by pressing 
the spring (D). Both wires are in connection with an accumu- 
lator, which can be worn around the neck of the operator or 
carried in his pocket. This accumulator can be charged any- 
where from an electric battery. On pressing the spring (D) the 
poles are connected, light is at once emitted, and continues as 
long as the circuit is maintained. The intensity of the light can 
be considerably increased by the addition of a lens (L). By 
means of this little instrument the oral and nasal or any other 
open cavities can be better and more conveniently illuminated 
than by sunlight, while the tint of the surfaces is unaltered and 
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Fig. 313.— Raymond's Electkic Illdmisaxob. 

the eyes of the operator are not dazzled or fatigued. The light, 
however, can only be depended upon to last for an hour at the 
utmost, and it is therefore advisable, if required for a longer 
period, to have another accumulator ready. It has been found 
that the accumulator is very sensitive, so that the battery must 
be regularly supplied with acid before it is used. 

The chief drawback to the general employment of this most 
useful illumination apparatus has been its expense, and it has 
also been found that it is capable of improvement. 

Eaymond's electric lamp (Fig. 313) is most useful and effective. 
It is bent at an angle within about two inches of the handle, 
though for most purposes it might be straight, and at the end, on 
one side of the globe containing the platinum wire, is a shield to 
protect the tissues from heat ; the posterior surface of the shield, 
which is of metal, may be covered with india-rubber, vulcanite, 
ivory, or bone, and the front (facing the lamp) is plated, and so 
constitutes a mirror. 



280 



OPERATIONS ON THE DIGESTIVE APPARATUS. 



In 1893, a small and cheap electric lamp for veterinary pur- 
poses was exhibited at a meeting of the Central Veterinary 
Society. This consisted of a combination of two tubes provided 




Fig. 314. — Small Electric Lamp for Veterinary Purposes. 

€t, Tube containing lamp ; h, iube to introduce into mouth or other cavity, with eyepiece at 
c .- d^ box containing three dry cells in cement. 

with the electric light, with a glass protector for the eye of the 
observer, who was further guarded from danger by a leather 
shield. The light was furnished by three dry cells cemented in a 
box (Fig. 314). 

OPEEATIONS ON THE TEETH. 

Operations are usually performed on the incisor and molar 
teeth of the Horse— most frequently the molars — and are chiefly 
levelKng, resection, and avulsion or extraction. 

Horse. 

Incisoes. 

The incisors of the Horse can be easily examined by the eye 
and hand, and irregularities in shape or wear are remedied by 
suitable instruments, as the rasp, file, or chisel ; while extraction 
can be generally effected by strong forceps. The rasp may be an 
ordinary horse-shoeing one, or the usual tooth-rasp for the molar 
teeth, and a file may be employed to smooth the edges of the 
teeth ; the chisel need not be large (Fig. 315) ; but the forceps 
must be strong and easily manipulated (Figs. 316, 317). For 
broken or splintered teeth, a convenient form of forceps has a 
spring between the handles, and the jaws are better adapted for 
securing a firm hold (Fig. 318). 

(1) Levelling the Incisor Teeth. 

This is effected by the rasp, which should be frequently dipped 
in a bucket of water during the operation, in order to get rid of 
the teeth detritus. 
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(2) Besection of the Incisor Teeth. 

This is necessary when one or more of the teeth become over- 
grown and injure the lips or hinder prehension of food. If it 
would require too much time to remove the projection by means 
of the rasp, then recourse must be had to the chisel In using 
this instrument, care must be taken not to break off too much of 
the tooth or to loosen it. The head must be well steadied, a gag 
having been placed in the mouth, and the chisel, held firmly against 
the portion of tooth to be removed, is to be struck a short sharp 



Fig. 315.— Tooth Chisel. 




Pig. 317. — Incisor-Touth Fokceps. 




Pig. 318.— Forceps foe Splintered oe Broken Teeth. 



blow with a hammer. When possible, the chisel should be placed 
at the side of the tooth, not the front, as then there is less risk of 
loosening it. The screw chisel, to be described immediately, may 
be used with advantage, as it is less likely to splinter or loosen the 
tooth. After resection, the part should be rendered smooth by 
the file. 

Extraction. — Extraction of the incisors is often rendered neces- 
sary when the adult teeth are split or broken, when there are 
supplementary teeth, or when the temporary teeth are not shed 
in due course, but are retained against the permanent teeth. No 
special directions are required for extraction. The Horse has to 
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be secured firmly, a gag applied, and the tooth or its fragments 
removed with a firm, steady, and slightly rotatory pull. The 
■wound is to be dressed with water and kept clean. 

MOLAES. 

The molar teeth most frequently demand surgical interference, , 
from their being more exposed to accidents, disease, and irregu- 
larity of growth, while the essential part they assume in mastica- 
tion renders defects in them of more or less serious importance to 
the animal. The chief symptom that indicates these teeth being 
amiss is imperfect and slow mastication, the movements of the 
lower jaw being less free, and in some cases more to one side 
than usual. When mastication is much interfered with, there is 
generally abundant salivation, the saliva flowing copiously; but 
the hay, being insufficiently crushed, can only be swallowed in 
small quantities or not at all, so that the bolus drops from the 
mouth or is retained in that cavity until several are accumulated 
and form a large mass ; it is the same with the oats which the 
animal attempts to crush, but which, profusely insalivated, are 
partly swallowed more or less whole and partly fall from the 
mouth. With rapidity, varying according to the nature and 
extent of the defect, the animal loses condition and vigour, and 
there may also be signs of indigestion, which may be misleading 
unless the state of the mouth is ascertained. An inspection of 
this cavity, made by means of the gag or speculum, the tongue 
being slightly and carefully withdrawn, and illuminated, if pos- 
sible, by natural or artificial light, will reveal excoriations or 
wounds of the cheeks or tongue, according as the upper or lower 
molars are involved on one or both sides, due to irregularity in 
the wear or growth of the teeth, or other condition visible to the 
eye. Manual examination of the teeth will also furnish more 
important information in the majority of cases than the eye, as 
the hand can be introduced as far as the last molar, and irregular 
growth or wear, fracture or caries, etc., can be more certainly 
detected in this way. It is to be remembered that the tables of 
the upper molars are directed obliquely inwards, therefore their 
outer margin is most frequently irregular ; while the tables of the 
lower molars slope outwards, so that their inner border is generally 
at fault. 

, In addition to the profuse salivation, as has been stated, masses 
of semi-masticated food may be found lodged between the teeth 
and the cheeks, while the mucous membrane is hot and injected. 
When caries of the teeth is present, there is the peculiar fetid 
odour attending that condition ; and if the animal is suffering pain, 
it gives evidence of this by its expression and the manner in which 
the head is carried to one side — that on which the diseased tooth 
is situated. Irregularity in wear of the upper molars, as well as 
anomaly in their direction, can often be detected externally in the 
region of the cheek by the hand, rubbing or pressure causing the 
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animal pain ; or even by the eye when the direction of the tooth 
or teeth is very abnormal, or abscess or fistula is present. Sur- 
gical intervention, then, is required when the molar teeth are 
irregular on their borders or tables, when they are anomalous in 
their direction, position, or number, or when there is disease or 
fracture. This intervention takes the form of (1) levelling, 
(2) excision, or (3) extraction. i 

1. Levelling the Molar Teeth. 

The gag is generally required, the animal being in the standing 
position, the hind- quarters placed in a corner, and one or two 
assistants holding the gag and the tongue, and observing the pre- 
cautions already insisted upon with regard to these. It should 
be here remarked, with regard to the position of the animal when 
operating upon the teeth, that the standing attitude is the best 
when it can be adopted, both for the convenience of the operator 
and the safety of the patient ; and even the mouth-gag should not 
be employed when it can be dispensed with, as it fatigues the 
muscles of the jaws, and more or less injures the mouth. The 
following directions are observed by those who dispense with the 
gag : The mouth should be kept open and instruments manipulated 
by the hand and arm ; if operating on the lower molars, pass three 
fingers alongside the tongue, and press it over between the molars 
of the opposite side, the other finger and thumb being employed 
to make pressure on the rasp or in guiding the shears or forceps : 
the arm at the same time is in the interdental space. When 
operating on the upper molars, press the thumb against the first 
molar, the fingers passing up along the inside of the cheek, allow- 
ing the rasp to run between thumb and fingers, with the arm in 
the interdental space. In operating on the upper or lower in- 
cisors, the arm is also placed in the interdental space, and the 
thumb and first finger are passed round the incisor teeth to raise 
the upper lip or hold away the lower one. If the animal is very 
unsteady, a twitch on the nose will be necessary; but it is seldom 
that further restraint is required. 

Instruments. — These are a tooth rasp or tooth chisel, or both ; a 
bucket of water to dip the rasp in, in order to free it from tooth 
raspings ; a hard brush dipped in the water may be also usefully 
•employed in their removal. 

Opeeation. — This is simple. If the outer border of the upper, 
or inner margin of the lower, molars is sharp and only slightly 
irregular, then the rasp carefully passed along it with firm pres- 
sure will soon make it even and smooth. The rasp should be so 
managed that in its backward and forward movements it will not 
injure the cheeks, gums, or tongue. The shape of a well-made 
rasp tends to prevent accidents (Fig. 319), and especially if its 
borders are guarded by india-rubber or other soft material. When 
the asperities are larger, and would require more time and labour 
■to remove them, recourse may be had to the tooth chisel, of which 
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there are various forms. The simplest is a long steel chisel, with 
a sharp serrated end to prevent it slipping off the tooth (Fig. 320). 
This has to be held firmly against the part to be removed, while 
the opposite end is struck a somewhat light sharp tap by a hammer 





J 



or mallet. But it is evident that the use of such an instrument 
must be attended with risk of damage, either splitting or loosen- 
ing of the teeth or injury to the soft parts, and to avoid this a 
guarded chisel is generally employed, the guard fitting over the 
tooth to be operated on, and the chisel, working through the 



OPERATIONS ON THE TEETH. 



285 



handle into this, is pushed smartly against the prpjeotion. The 
earliest of these contrivances is that of Brogaiez (Fig. 321) ; but 
in this country Gowing's — similar in principle (Fig. 322) — is 
generally employed. On account of the steadiness with which it 
can be used, and generally its greater efficiency, a screw is pre- 
ferred to a striking chisel (Fig. 323). No particular directions are 
required for the performance of this operation. It is advisable to 
use the rasp after the irregularities have been removed, in order 
to level and smooth the part. If more than one tooth is to be 
operated upon, the anterior should be done first, and so on to the 
most posterior. 




Fig. 825. — Arnold's Tooth Shears. 



2. Excision of the Molar Teeth. 

When the irregularities or projections are so large that none of 
the instruments mentioned are suitable, then recourse must be 
had to their excision. To accomplish this, if the molar is easily 
accessible, a tooth saw (Fig. 324) will sometimes suffice ; but the 
operator must be cautious in using it. Shears are generally pre- 
ferred, and of these there are many patterns ;• but the general 
principle upon which they are constructed is the same, the blades 
being acted upon by a powerful screw (Figs. 325,. 326, 327). Un- 
less great care is observed, however, there is danger of cutting the 
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cheeks or gums, especially if operating upon the posterior molars. 
This is obviated if a modified tooth chisel be used, moved by a 
screw against a sharp edge in the guard (Pig. 328). As sometimes 
the entire body of a tooth projects above its fellows, and has to be 
excised to their level, it is evident that these instruments must 
be very strong and rigid, and of sufficient dimensions to embrace 
the largest of the upper molars. 

Another form of this shears, acted upon by two handles instead 
of a screw handle (Fig. 329), is most useful, in that there is no 




Fig. S26.— Eobertson's Tooth Sheabs. 




Fig. 327.— ThompsoS's Tooth Shears. 
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Fig. 328. —Edgar's Tooht Excisor. 



tendency to fracturing the jaw or loosening the fang of the tooth, 
because of the equal pressure brought to bear on the posterior as 
well as the anterior part of the crown in the act of cutting it. 
There is no suffering inflicted on the animal, and no after-treat- 
ment is required, because it is usually a clean level cut. 

Opeeation. — This does not require much description, whether 
saw or shears be used. The former can only be safely or con- 
veniently employed on the anterior molars, and shears, from their 
rapidity of action, are preferable in the great majority of oases. 
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Position. — "When only one or two of the front-molars are to be 
operated upon, the Horse will stand ; but if the posterior ones are 
to be excised, or if the animal is restless, then it is generally 
advisable to place it in the latericumbent position, head as well as 
body, in order to prevent fragments of tooth falling into the 
larynx. The animal should lie so that the molars to be operated 
on will be on the upper side, and the head may be raised to a 
convenient height by a sack filled with hay placed beneath it. 

Technio. — Insert a mouth-gag with sufficient space to allow 
the shears to be easily manipulated in the mouth — a dilatable 
gag is best ; an assistant partially withdraws the tongue from the 
mouth and away from the molars to be cut ; the cutting parts of 
the shears are placed on the portion of tooth to be removed, and 
the handle of the screw is smartly turned by the operator or an 
assistant, another holding the instrument ; after a sufficient number 
of turns the piece of tooth comes away with a cracking sound ; 
the piece is to be removed from the mouth before the tongue is 





Fia. 329.— Ceawicoed's Tooth SnEAEis. 



released. "When more teeth are to be levelled, it is well to 
remove the gag after each tooth is operated on, in order to rest 
the muscles of the jaws and the tongue. The operation may be 
completed by the tooth-rasp. 

Aptee-Teeatment. — Little has to be done, if the operation has 
been carefully performed, beyond washing out the mouth with 
water, which may be slightly acidulated. 



3. Extraction of the Molar Teeth. 

Extraction of the molar teeth is indicated when mastication is 
interfered with, because of their being supernumerary (usually 
from retention of the deciduous teeth), or when they are frac- 
tured, carious, or involved in alveolar periostitis with its conse- 
quences. The removal of deciduous teeth is comparatively easy, 
and can be effected by a conical-pointed gouge, which is inserted 
between it and the table of the permanent tooth on which it rests, 
the mouth being kept open by a gag; or long-handled forceps 
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(Kg. 330), or Lecellier's forceps (Pig. 331) may be employed. 
This removal should not be attempted until the crown of the 
permanent tooth projects some distance from the alveolus, and 
the animal is really inconvenienced in eating. Then the point of 
the chisel can be inserted between the two teeth, and the tem- 
porary one prised off. 

Eemoval of the permanent molar teeth is generally a difiScult 
operation, and one requiring the employment of great mechanical 
force, owing to the manner in which they are implanted in their 




Fig. 330.— Tooth Forceps for removing Deciduous Molars or Old Stumps. 



alveoli, the considerable length of their fangs, and the comparatively 
small size of the crowns — upon which the extraction instruments 
can only act — as well as the closeness with which these teeth are in 
contact. 

But the difficulties to be encountered vary with circumstances. 
In young animals the molar teeth are much more firmly and 
deeply implanted in the alveoli than in old ones ; and they are 
less firmly fixed in the upper than in the lower jaw, owing to the 
presence of the maxillary sinuses. It is generally easier to 
operate on the anterior than the posterior teeth, as they are more 




FiQ. 831. — Lecellier's Forceps for removing Temporary Molars. 



accessible to instruments ; whereas, because of the length of the 
Horse's jaws, the more posterior the teeth are, the difficulty is 
increased, until the removal of the last molars in either jaw 
becomes an almost impossible task, not only because of their 
situation, but also from the shape of the crown, which protrudes 
less than in the others. , The condition of the teeth and the 
alveoli has also a considerable influence in this respect. Teeth 
affected with caries or periostitis are usually less firm than those 
in health, and especially if suppuration has taken place; then 
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sometimes a small degree of force will remove them, particularly 
if caries has proceeded so far as to permit them to be extracted in 
longitudinal fragments. But when the crown has been more or 
less destroyed by caries, and the fang is at the same time affected 
with exostosis, then indeed extraction becomes a very serious 
matter for the operator, as not only is it most difficult to seize 
the tooth, let alone remove it, but the adjoining teeth, although 
healthy, are looser than usual, and are therefore more easily dis- 
placed or broken during the efforts made to carry out the opera- 
tion. In some rare cases, from defective composition of the teeth 
or other cause, they are so much worn and so loosely implanted 
in the jaws that they may be extracted by the fingers.^ 

The removal of the molars may be effected in two ways : 
(1) By opening the maxillary sinuses and driving the tooth from 
its alveolus by means of a punch applied to its root through this 
opening ; (2) by pulling the tooth, in seizing its crown by a suit- 




FiG. 332. — Position of the Molab Teeth in the Jaws. 

able instrument introduced into the mouth, and extracting it 
from the jaw. 

Whichever method is resorted to, the inclination and position 
of the roots of the teeth must be remembered, in order that pres- 
sure or traction may be made in the proper direction and on the 
right tooth, the three anterior or premolar fangs (above and below) 
being inclined somewhat forward, and the three posterior directed 
slightly backwards (Fig. 332). The molars at each end of the 
row (above and below) have three roots, but the intermediate 
ones in the upper jaw have four, while in the lower jaw they 
have only two. 

Opeeation— 1. Method by Eeteopulsion.— This is perhaps 
the oldest method for the removal of molar teeth, and is some. 

1 A case of this kind I observed in a middle-aged artillery Horse at the 
Woolwich Infirmary stables some years ago, in which all the molar teeth were 
so loose that some of them were removed by the fingers. 
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times the only one that can be adopted for the most posterior 
molars, or in cases in which any of the teeth cannot be seized by 
instruments, or when suitable instruments are not at hand ; and 
although a more formidable and tedious operation than extraction, 
yet, in addition to its other advantages, it allows the sinuses to be 
cleansed and dressed, when these are diseased, before or after the 
teeth are removed. 

Instruments. — Scalpel and forceps ; trephine ; bone l|forceps ; 
round, slightly-tapering punch, the end of which is flat and ,'about 
an inch in diameter ; sponges, water, and a large syringe. 

Position. — Latericumbent, on the side opposite to thatfl^of the 
tooth to be removed. 

Technic. — The Horse is completely anaesthetised, and the 
situation of the fang of the tooth to be removed accurately 




Fig. 333.— Teephining the Sinuses. (After Cadiot.) 

B, Aj Opening into the inferior maxillary sinus ; e, d, c, line of incision for a large opening 
into the maxillary sinuses ; a, b, line of incision for retropulsion of the first molars. 

determined upon. If it is an upper molar, make a large V-shaped 
or crucial incision through the skin over the maxillary sinus at a 
point corresponding to the fang of the tooth, care being taken not 
to injure the labial or nasal muscles ; dissect back the flaps of skin ; 
scrape the exposed bone to a sufficient extent ; with the trephine 
make two openings through the external table of the bone, parallel 
to the row of teeth, and a third opening above and between these ; 
with the bone forceps remove the intervening piece of bone, which 
leaves a triangular space (Fig. 333). If there is any pus or foreign 
matter in the cavity, clear it out, and the fang of the tooth being 
ascertained, the end of the punch is placed on it, the mouth-gag is 
applied, and the operator's hand holds the crown of the tooth 
while an assistant strikes the punch smart measured blows, the 
effects of which are noted by the hand in the mouth, and the force 
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of the blows regulated accordingly, the punch being held in the 
direction of the tooth. Sometimes the tooth is easily displaced ; 
in other cases it requires repeated and strong blows to drive it 
out, and it may break into two or more pieces. 

The technic is the same in removing the lower molars, though, 
as there are no sinuses, the alveolus of the tooth to be removed 
must be opened directly by the trephine. If the last molars are to 
be operated upon, it is necessary, after incising and dissecting 
back the skin, to cut through the masseter muscle before applying 
the trephine. When the third or fourth tooth is to be removed, 
great care must be taken not to injure the parotid duct or the 
glosso-facial artery and vein ; and to avoid damaging the important 
nerves which pass through it, the trephine must be applied above 
the maxillo-dental canal. As the lower jaw is easily fractured, 
the blows on the punch should be lighter than those required for 
the upper molars. 

Aftbe-Tbbatment. — If the sinuses are healthy, then they only 
need washing out, and the divided skin over the opening brought 
together by suture ; if they are diseased, then at least a portion 
of the trephined space should be left open for the injection of 
detergent or other necessary medicaments. If the face-wound is 
a long time in closing,, and the animal must be worked before this 
has taken place, a plaster may be fixed over it, or a leather plate 
be attached to the cheek of the bridle, so as to cover the opening 
while the Horse is out of doors. The cavity left by the removal 
of the tooth gradually disappears, though never completely, by the 
oblique direction the adjacent teeth assume in converging towards 
each other. Sometimes a fistula will remain for some time, and 
this can be treated according to surgical principles. 

2. Method by Bxtbaction. — This is preferable to the last 
method in all cases in which it is applicable, as there is not so 
much damage done to the hard and soft tissues surrounding the 
tooth to be removed ; though it is not without its disadvantages, 
as it sometimes happens that the appropriate instruments are not 
at hand, and the last molars are generally extremely difficult to 
deal with by this method. 

Instruments. — Many and varied in shape and complexity are 
the instruments which have been devised for the extraction of the 
Horse's molar teeth, whether these were to be removed by luxation 
or by direct avulsion. A long blunt gouge was at one time em- 
ployed to loosen and detach the tooth when it was not very firmly 
implanted ; then this was replaced by a long iron lever, about 
twenty inches in length, bifurcated at one end, the bifurcations 
being bevelled to a thin edge on their inner border. In using this 
instrument, the tooth was fixed between the prongs by striking it 
at the opposite extremity with a hammer ; then the incisors 
being made to act as a fulcrum, the tooth was raised out of its 
socket; if unsuccessful at the first attempt, the operation was 
continued by repeated blows until the tooth was completely 
loosened. This instrument could only be employed on the first 
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molar, or on those projecting above or laterally beyond their 
fellows, and even then it often failed. 

A lever of the second kind was for some time employed, this 
being merely a greatly enlarged human tooth-key (Pig. 334), by 
which the tooth was loosened and torn out of the alveolus by a 
powerful wrench or twist. But this instrument was difficult to 
manipulate, and often failed to effect extraction, while it exposed 
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Fid. 334. — Molar Tooth Key. 



the jaw to fracture, and the tooth was liable to fall into the 
pharynx and be swallowed. 

A great number of powerful forceps of various patterns have been 
introduced, certain advantages being claimed for each ; some are 
simple, and others very complicated, and probably every operator 
has his own particular instrument among them, which he prefers 
because of its efficiency. It is one or other of these that is now 




Fig. 335.— Bouley's Molar Forceps. 

generally employed when the crown of the tooth can be effectively 
seized, though it may be necessary to have more than one kind of 
forceps to suit different mouths or teeth ; indeed, some authori- 
ties, as the Giinthers of Hanover, have devised a particular 
forceps for each tooth. But as a rule this is unnecessary, and 
the majority of practitioners limit themselves to one or two. It 
would, therefore, serve no very useful purpose to describe all the 
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forceps which have been from time to time introduced, so that 
only a small number will be noticed. 

In Prance, one of the best keys or forceps employed is that of 
Bouley (Mg. 335), which is very powerful; as the operator, after 
placing the jaws on the tooth and screwing them tight on it by 
means of the screw, can wrench the organ laterally by acting on 
the transverse lever with his hands. 

In Germany, the most recent introduction is the forceps of 
Frick and Hauptner (Pig. 336), in which the tooth is also grasped 




Fio. 336. — Frtck and Hauptner's Molar Forceps. 

firmly through the medium of a screw, and which can be em- 
ployed as a lever of the first or second class. The jaws are 
clumsy, however, and there may be difficulty in getting them well 
on some teeth, especially the last upper molars. 

Gowing's forceps (Pig. 337) have long been popular in England ; 
they resemble Bouley 's — in fact, the latter is, only a modification 
of Gowing's, which is used in the same way. Eobertson's forceps 
(Pig. 338) have also been found very serviceable, the fulcrum 
being screwed on the instrument near the joint, and the grasp of 




Fic. 337. — Gowing's Molar Forceps, with Screw Lever Handle. 



the tooth, as well as the lever needed to start it from its cavity, 
is secured by a long screwed handle. 

But perhaps the simplest and most efl&cient of the British 
models is that of Santy (Fig. 339), which has been largely used in 
this country. This affords an excellent grip of the tooth, a grip 
which is secured by a sliding bar on the handles, while the neces- 
sary leverage is ensured by. the insertion of a fulcrum beneath the 
joint of the instrument, and which rests on the tooth in front, 
without injuring it. The fulcrum should be a long iron rod, bent 
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at a slight angle at each end ; to these ends a small block of hard 
wood is attached, one thicker than the other ; these act as fulcra, 
according to requirement. The longest molars have been extracted 
by these forceps, and even the fifth and sixth, without breaking a 
fang. 

In addition to forceps, a dilatable speculum, water, and sponges, 
with fine tow and a hsemostatic agent, are needed for the opera- 
tion. 




Fia. 338.— Hobektson's Molar Forceps. 

Position. — Sometimes molar teeth are extracted while the 
animal is standing, but usually it is placed latericumbent on the 
opposite side to that on which the tooth is, and if the operation 
is likely to be tedious or very painful, an anaesthetic ought to be 
administered. 

Technic. — 1. A gag in the mouth maintains the jaws a con- 
venient distance apart ; this is held by an assistant, who also 




Fig. 839.— Santy's Molar Forceps, with Fulcrum. 

holds the tongue to one side, with all due precautions if the 
animal is not insensible. 2. An examination is made to ascertain 
exactly the position and condition of the tooth which is to be 
extracted, and to remove any semi-masticated food that might 
interfere with its seizure by the forceps. 3. Should the tooth be 
so overgrown that the forceps cannot be properly placed, then it 
may be shortened by means of the shears ; or if an intervening 
tooth present a similar obstacle to the placing of the forceps, it 
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must be cut by that instrument. 4. The forceps is placed with 
certainty on the tooth, the cheek being pushed aside with a 
smooth rod ; if there is any difficulty in getting a good firm hold 
of the tooth because of its misdirection outwardly, it may be 
useful to remove or reduce the width of the gag and move the 
lower jaw to one side in order to allow more room. If possible, 
the hand should guide the forceps on to the tooth. 5. The 
operator gives the forceps a slight lateral or rotatory moverrient 
to loosen the tooth, though care must be taken not to break it or 
the jaw ; then the fulcrum is placed under the forceps, resting on 
the table of the tooth immediately in front of the one in the 
forceps, which is now raised out of the socket by forcibly pressing 
the handles steadily downwards in the direction of the long axis 
of the tooth ; when the latter is partially extracted, a sucking 
sound is heard, produced by the air passing into the socket ; the 
forceps is then made to take a deeper hold, or a thicker fulcrum is 
put under it, and, inclining the pressure somewhat towards the 
inner side, the tooth is completely removed from the alveolus and 
the mouth. 

If more than one tooth is to be extracted, it is generally advis- 
able to remove the most posterior first if this be convenient. If 
upper and lower teeth must be removed, the lower should be the 
first. 

Aptbe-Teeatment. — As a rule, little treatment is necessary 
after the operation beyond removing the blood from the mouth 
and plugging up the cavity with tow saturated in dilute iron per- 
chloride (1 to 2) if there is much haemorrhage, or in an antiseptic 
solution if this is slight. Should there be dental fistula, this will 
require special treatment. The cavity should be replugged every 
third or fourth day with tow and diluted iron perchloride (1 to 4) if 
necessary. The diet should be soft nutritious food until all pain has 
disappeared and hard food can be masticated. If the cavity is in 
the upper jaw, and there is a probability of food finding its way 
into the sinus, then it may be necessary to fill the alveolus with 
guttapercha pressed into it while soft (from being steeped in warm 
water) ; this plug will be retained for a considerable time if two 
copper wires be passed through it before it is inserted, which are 
to be secured around the tooth at each side of the alveolus. 

It will be necessary from time to time to examine the mouth 
and regulate the length of the tooth opposite, as this will become 
prominent and interfere with mastication, as well as damage the 
jaw it comes in contact with ; the other teeth may also become 
irregular or displaced, and need rectification. 

Ox. 

The teeth of the Ox rarely require attention, and then it is 
usually extraction in consequence of disease either of the teeth 
themselves or, as is most frequently the case, of the bones in 
which they are implanted; . As their removal is easily accom- 
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plished in the standing posture, no special directions are deemed 
necessary. 

Dog. 

The operations on the teeth of the Dog are limited to blunting 
the points of the incisors and canines by means of cutting forceps 
or a file, to prevent the animal inflicting wounds ; extraction when 
the teeth are loose or diseased ; and sc'aUng or cleaning them when 
they are crusted with tartar. 

Blunting. — No detailed description is needed for this operation. 
The animal is conveniently placed, held by one or two assistants, 
a mouth-gag applied, and the teeth mentioned resected by bone 
forceps and smoothed by means of a file, or blunted by filing only. 
The file should not be very rough, and the head must be held 
steadily by the assistant. 

ExTBAOTiON. — This is effected by means of strong dissecting 
forceps if the teeth are very loose, or by forceps of a smaller size 
'than Kg. 317 if they are firm in the jaw (Fig. 340). When this 
is the case, it may be advisable — and, indeeid, it should be the 
rule — to place the Dog under the infiuence of an anaesthetic. If 
many teeth have to be removed, it is often the safest procedure to 
extract only one, two, or three at a time, lest haemorrhage be too 




Fig. 340.— Fobceps fob EXTEAOTiNa Dog's Teeth. 

copious. No particular after-treatment is necessary beyond clean- 
liness and giving the animal soft food. 

Scaling. — When tartar has accumulated around the teeth, this 
is removed by scraping. This can be done by means of a small 
short-bladed knife, or by the special instruments used in human 
dentistry for this purpose. The mouth-gag is usually necessary, 
and care should be taken not to injure the gums or loosen the 
teeth. These should be afterwards brushed with dilute hydro- 
chloric acid. 

OPERATIONS ON THE TONGUE. 

Operations on the tongue of the domestic animals are much 
less frequent than in mankind, and consist chiefly in (1) scarifying 
the organ, in order to reduce tumefaction due to inflammation or 
other morbid conditions; (2) in removing foreign bodies; (3) in 
repairing wounds so frequently occurring from various causes ; 
(4) in amputation when the organ is seriously injured or diseased ; 
and (5) in operations on the frsenum. 

The symptoms of these conditions are usually very marked ; 
they may be protrusion of the tongue from the mouth, haemor- 
rhage, salivation, difficulty in mastication and deglutition, mani- 
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festations of pain, etc. An inspection of the oral cavity, which 
these symptoms lead to, reveals the nature of the affection, and 
affords an indication of the kind of operation necessary. 

1. SCAKIFICATION. 

Owing to the rigidity and thickness of the lingual mucous 
membrane, when inflammation from any cause is severe the 
resulting tumefaction is likely to run on rapidly to gangrene, unless 
relief is afforded, by scarification. The length and depth of the 
incisions will, of course, depend upon the extent of the swelling ; 
but as a rule they should be made longitudinally, nearly or quite 
the whole length of this, and their depth must be in proportion 
to the tumefaction ; though they ought never to be so deep as to 
jnour the risk of wounding the lingual artery. 

Afteb-Treatment. — This will depend upon the cause of the 
sweUing ; but usually all that is necessary is to bathe the tongue 
with some weak antiseptic (as solution of boracic acid) or astringent 
(as solution of alum or tannic acid) fluid. 

2. Eemoving Foeeign Bodies. 

Foreign bodies often become fixed in or about the tongue, and 
when these are small or thin it is frequently difficult to detect 
them, especially if they are towards the root or sides of the organ, 
notwithstanding close examination. The chief symptoms are 
impeded mastication and, trouble in swallowing, salivation, the 
mouth maintained more or less open, and perhaps protrusion of 
the tongue, which may be discoloured, swollen, and hot. 

The mode of removal of these bodies, when detected, will depend 
on their character and the manner in which they are fixed in or 
on the tongue. A mouth-gag may be required, but it is rarely 
necessary to lay the animal down; forceps or the hand will 
remove sharp bodies which have penetrated the organ, and it has 
been remarked that these are generally inclined obliquely from 
behind to before, so that in extracting them the tongue should 
be pulled well forward and the penetrating body pushed or pulled 
backwards and upwards. 

3. Opbeations foe Wounds. 

Wounds of the Horse's tongue are of frequent occurrence ; they 
are usually transverse and generally lacerated, varying consider- 
ably in extent, from a small incision or tear to almost complete 
detachment of a portion of the organ ; not infrequently a part is 
entirely separated, and the resulting wound must then be treated 
on general principles, cleanliness and soft food being the chief 
points requiring attention. 

In order to suture wounds of the tongue, the Horse may be cast, 
but unless very intractable, or the injury is severe and not easily 
accessible, this operation may be performed in the standing position. 
In any case a mouth-gag is necessary. If large bloodvessels are 
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divided, they must be secured and tied. The wound is to be well 
cleansed, and the cut surfaces brought into apposition by interrupted 
suture. The suture material may be of soft lead, wire or strong silk, 
and the sutures placed close together and deep, so as to ensure 
a firm and durable hold if the wound is extensive. The object 
being to obtain union by the first intention, if the semi-detached 
portion has sufficient vitality, the tongue must be kept as im- 
movable as possible until this has taken place. This immobility 
may be achieved to a considerable degree in closing the mouth by 
means of a muzzle, or by placing the tongue as far as the fraenum 
in a fine net or muslin suspensory bag (Fig. 341), which is kept on 
the organ by a tape at each side, that can be tied to the head- 
collar. The muzzle may be used as an adjunct, to this suspensory 
apparatus. 

Should a point of suture give way, it may be replaced by a 
fresh one if considered necessary. 

"When union has taken place, the sutures are to be removed. 




Fig. 341. — Tongue-Stjspender. 



but until then the suspensory bag should be taken off at least 
once a day and washed in boric solution. The mouth is to be 
washed out two or three times daily, and the diet must be, fluid 
or pultaceous food ; all hard, dry food must be withheld until the 
wound is healed. 



4. Amputation op the Tongue. 

Glossotomy is resorted to when disease has invaded the an- 
terior portion of the tongue ; when it is paralysed or prolapsed 
from accident, disease, or habit ; or when it has been so injured 
that repair is not possible. This operation can be practised more 
advantageously on the Horse and Dog than on the Ox, which, 
owing to its tongue being largely prehensile in function, cannot 
seize its food so well after losing a considerable portion of^t. 
A Horse may lose about four inches without suffering marked 
inconvenience, but more than this delays mastication and hinders 
drinking. Dogs are particularly inconvenienced in lapping fluids 
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when the tongue is shortened. Horses have been able to eat 
when the organ has only extended to the frsen'um. 

Opebation. — In some cases the tongue is so deeply incised 
accidentally, that removal of the partially-detached portion is a 
very simple matter, and may be effected with scissors, the animal 
being in the standing position and the mouth kept open by a gag. 
The heemorrhage is usually trifling if the part removed be near 
the point of the tongue, and soon ceases ; but if considerable and 
persistent, it may yield to a hssmostatic agent, such as iron per- 
chloride, and keeping the mouth closed for some time. When a 
larger portion has to be amputated, then the animal may be handled 
while standing or latericumbent, and the organ operated upon in 
either of three ways : 1. It may be tightly encircled by an elastic 
ligature close above the portion it is desired to remove, the ligature 
to be left on, and, if necessary, made tighter, until separation has 
taken place. But this is a slow and most painful process, and 
not to be recommended. 2. The tongue is seized by the hand, 
held fixed by broad-mouthed forceps, or by a stout piece of silk or 
twine passed through it, and amputated at the part designed by 
a scalpel or bistoury. The artery may be secured by ligature, or 
the haemorrhage suppressed by the actual cautery, though this is 
not to be recommended, as, unless applied with great care and 
for the briefest time possible, and frequently until bleeding is 
stopped, it is likely to scorch the mouth. 3. Amputation by 
means of the chain ecraseur, which is preferable to the other two 
methods, as it is more rapid, and there is less risk of haemorrhage ; 
the chain is placed around the tongue immediately beyond the 
part to be taken away, and the handle of the instrument turned 
slowly and steadily. A muzzle should be worn for a short time 
after the operation. 

Aptee-Tbbatment. — The mouth may be washed out with an 
astringent or antiseptic solution, and the wound kept clean. The 
diet should consist of soft mashes and gruel for the Horse and 
Ox, of broths and soups for the Dog, until the wound has healed. 



5. Opeeations 6n the Fe^num op the Tongue. 

Tongue-tie. — This congenital defect is occasionally witnessed 
in young animals, and may prove detrimental to their sucking, 
drinking, or eating. The tongue is attached too forward in the 
floor of the mouth by the fraenum being either too short or too 
near the point. This can be remedied by the simple operation of 
cutting through the frsenum to a sufficient depth by sharp-pointed 
scissors. No subsequent treatment is necessary beyond keeping 
the wound clean. 

Eanula. — Sometimes a non-inflammatory soft tumour, whitish 
in colour, and from the size of a hazel-nut to that of a fowl's egg, 
becomes developed on the frsenum, and is probably due to closure 
of a mucous duct, as it contains a thick yellow fluid. It inter- 
feres with eating and drinking when large, and has to be removed. 

20 



300 OPERATIONS ON THE DIGESTIVE APPABATUS. 

This is permanently effected by incising it, and extirpating the 
sac-wall by means of scalpel or sharp-pointed scissors and forceps. 
Soft food and cleanliness are all that is necessary until the wound 
is healed. 

OPERATIONS ON THE PALATE. 

The operations on the palate are very few, and are limited to 
abstracting blood from it, repairing wounds, and, it may be, 
remedying the cbngenital defect known as ' cleft palate.' 

Absteacting Blood feom the Palate. 

This operation is seldom resorted to nowadays, though at one 
time it was very fashionable for the relief or cure of the somewhat 
hypothetical disorder known as ' lampas.' But in certain morbid 
conditions, blood might be withdrawn from this region with 
advantage by puncturing the submucous venous network. 

A mouth-gag is applied, and the animal's head raised to a hori- 
zontal position. The operator holds the tongue in the left hand 
against the right interdental space, and with the right hand armed 
with a lancet or bistoury, point directed upwards and edge for- 
wards, a deep puncture is made in the middle line at the fifth or 
sixth palatine furrow, the cut being extended to about one-third 
of an inch by bringing the point of the instrument slightly down- 
wards to that extent. If the operation has been properly per- 
formed, the haemorrhage in nearly all cases ceases spontaneously 
in due course ; but exceptionally it continues too long, and therf it 
can be suppressed by placing a pledget of tow saturated with iron 
perchloride, or a short piece of wood wrapped in a piece of cotton, 
across the wound, fastening it firmly there by a wide piece of 
tape brought across the palate, and tied in front of the face and 
to the head-collar. 

Opeeation foe Injueies. 

The palate is not infrequently injured accidentally, and the 
operative procedure to be adopted must depend uporr the nature 
of the lesions. Hsemorrhage, if not arterial, may be checked by 
the application of a haemostatic agent or pressure in the manner 
just indicated. Covering the dorsum of the tongue thickly with 
flour, and fastening the jaws together for six to eight hours, has 
been recommended. 

When arterial bleeding is due to opening of the palatine artery, 
that vessel must be ligatured. In order to accomplish this, the 
Horse should be cast, the mouth maintained open by a gag, and the 
vessel exposed and tied. 

Opjeeation foe Cleft Palate (Staphyloeaphy). 

This abnormal condition has been observed in the Equine, 
Bovine, and Canine species ; but the cases recorded are few in 
number, and operation does not appear to have been attempted, in 
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consequence of the difficulty in reaching the soft palate, due to 
the length of the. jaws. But before condemning an animal to be 
destroyed because of this congenital defect, especially if it be of 
sufficient value to warrant the experiment, an attempt might be 
made to remedy it by pursuing the course adopted for cleft 
palate in mankind. 

Instruments. — A long curved needle set in a handle, with an 
eye close to the point, armed with a waxed thread of ordinary 
suture-silk; a long pair of forceps to seize the thread; long 
hooked forceps to catch the soft palate; a long narrow-lsladed 
knife to pare the margins of the cleft ; small and large scissors ; 
sponges and water. 

Position. — The animal should be placed on its side and 
anaesthetised; then the neck should be raised on a stuffed sack 
and the head turned upwards, the mouth towards the light as 
much as possible ; the jaws are kept wide apart by the gag— a 
unilateral one is most convenient. The tongue is withdrawn 
from the mouth and held steadily by an assistant, who, with one 
on the other side, maintains the head in position. If there is 
any apprehension of much haemorrhage and the blood finding its 
way into the trachea, a tampon cannula may be inserted into the 
• trachea. 

T-ECHNic. — 1. The edges of the cleft are slightly pared to make 
them raw, the cleft portion being made tense at the bottom by 
the hooked forceps ; the knife is entered close to the forceps, with 
its back towards the tongue, and carried upwards to the apex of the 
cleft, and repeating the procedure on the opposite side, a continuous 
strip of tissue may in this way be removed. 2. The margins are 
brought together by passing the point of the curved needle with 
the waxed thread from below upwards, about a quarter of an inch 
from the edge of the fissure; the thread is caught by the flat 
forceps close to the eye of the needle, and drawn as a double 
thread out of the mouth, with the single ends also hanging out ; 
the needle is then withdrawn, leaving the double thread through 
that edge of the cleft. A similar double thread is passed from 
below upwards through the other margin, at the same distance 
from the out surface, and exactly opposite the first thread. 
There is now a double thread through each side of the fissure. 
The left hand loop is passed through the right one, and on pulling 
the ends of the right thread the left is drawn through the .right 
side. By holding one end and pulling on the left loop, the thread 
becomes single, and the ends may remain hanging out, one at 
each side of the mouth, ready, when the other stitches are passed, 
to be drawn tight and made fast. As many more threads as may 
be necessary are introduced in a similar manner along the margins, 
and then each is tied securely, first with a slip-knot, and then 
with a double reef-knot, to keep the edges in apposition. The 
threads must not be drawn very tight, as the circulation in the 
edge of the cleft might be interfered with when the inevitable 
swelling occurs. If the cleft extends into the hard palate, the 
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mucous and periosteal tissues have to be separated down to the 
bone close to the alveolar ridge on each side, so as to allow these 
tissues to be drawn to the median line by suture. Care must be 
taken not to wound the artery in making these incisions. 

In operating on mankind, it is sometimes required to divide the 
levator palati and the palato-glossus or palato-pharyngeus when 
these muscles exercise any action on the soft palate during the 
operation.! 

The mouth is to be kept as free from blood as possible. 

Aptbe-Tebatment. — The jaws should be held together by a 
muzzle-strap, and the diet must be altogether fluid and very 
nutritious,. so that a smaller quantity will suffice for several days 
until union between the edges of the cleft has taken place. It is 
advisable to have the head tied up to the wall, so as to limit 
movement. At the end of four to six days the stitches may be 
removed ; but to do this the animal must be again laid down, with 
the head in the same position, though an anaesthetic may not be 
necessary. 

OPERATIONS ON THE SALIVARY GLANDS. 

The operations performed on the salivary glands are few in 
number and seldom required. They are generally related to the 
ducts of the parotid and submaxillary glands, though disease of 
the glands themselves may necessitate operative procedure upon 
them. Operation is demanded in the case of (1) salivary calculi, 
(2) salivary fistulce, (3) glandular abscess, (4) glandular tumours. 

1. Salivaet OaLCUIiI. 

Salivary calculi or concretions are formed most frequently in 
the duct of the parotid gland (Stenon's duct) and in that of the 
submaxillary gland (Wharton's duct). In Stenon's duct the 
calculi are generally observed in Horses and Cattle, in which 
there may be one, two, or more in one canal ; but there is usually 
only one, which may acquire the dimensions of a small apple, and 
weigh as much as twelve or thirteen ounces. When they attain 
a certain size they can be seen on the cheek ; they feel as a hard 
and somewhat elongated movable tumour situated on the course 
of the duct, near its opening into the mouth, though in some 
cases they may be lower dovm, and as far back as the posterior 
border of the inferior maxilla. The duct itself is distended behind 
the calculus, the distension being all the greater if this entirely 
occludes the canal, and the parotid gland itself may be tumefied. 
The concretions— for they are nearly always due to the entrance 
of a foreign body into the duct from the mouth, lime-salts being 
gradually deposited around it — are generally limited to one side. 

Opbeation. — When the concretions are small and high up in 
the cheek, manipulation may successfully push them onwards and 

' Gaat, ' Science and Practice of Surgery,' 
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into the mouth. "With this object, the Horse is placed lateri- 
cumbent, the head and neck raised on a stuffed sack, and the 
mouth well opened by a gag. The operator makes steady pres- 
sure upwards on the calculus, so as to force it into the mouth of 
the duct, where he can seize it with the other hand. If he cannot 
remove it, a slight enlargement of the mouth of the duct inside the 
cheek may be made by a sharp- or probe-pointed curved bistoury. 
When the calculus is large, however, the duct must be opened in 
order to extract it. The animal should be well fed for a day or 
two previous to the operation, and a good feed given immediately 
before it. 

Position. — The operation can usually be accomplished while the 
animal is standing, though, if it be a Horse, a twitch on the nose 
will be necessary. 

Instruments, Apparatus, etc. — Scalpel and forceps, suture-needle 
and waxed silk thread, collodion, shreds oiE lint, sponge, and anti- 
septic solution. 

Technic. — 1. Eemove as much of the hair as possible from the 
skin on and around the tumour, and have the surface sponged with 
the antiseptic solution. 2. A transverse or longitudinal incision — 
the former to be preferred, if convenient — is made through the skin 
and subjacent tissues down to the concretion, and of sufficient 
extent to allow of this being removed. 3. Eemoval being effected, 
the wound is carefully and at once closed by the interrupted or 
Lembert's suture ; over the wound is painted a layer of collodion, 
on which are laid in various directions the small shreds of lint 
and more layers of collodion. The jaws are kept together by a 
close-fitting muzzle or mouth-strap. 

If the concretion has been of such great size as to convert the 
portion of duct in which it had formed into a capacious cyst, the 
external pressure of the suture and dressing, as well as the process 
of cicatrization, may reduce this somewhat. But if the canal in 
the upper part of the duct is obliterated, then it is evident that 
another procedure must be adopted ; this will be described imme- 
diately, when treating of making an artificial duct. 

Aftee-Teeatmbnt. — The diet should consist only of thin gruel 
of flour or oatmeal, first given twelve hours after the operation, and 
then sucked through between the closed jaws ; though water may 
be allowed to be taken in the same way soon after the operation. 
The animal should be kept tied up for four or five days, and in 
six days the muzzle may be removed and hard food allowed. If 
no saliva escapes from the wound, it may be inferred that it is 
closed ; but there need be no hurry to remove the collodion and 
the stitches. It is a favourable indication of cure if, before these 
are removed, the posterior part of the duct is not unduly distended, 
or has nearly regained its normal size. 

Calculi in Wharton's duct are usually removed by manipulation 
with forceps, and do not require a cutting operation. 
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2. SaiiIvaey Fistula. 

(a) Fistula of the Parotid Duct. 

Salivary fistulsB may occur in connection with the glands, but 
then they generally heal readily, as in the parotid gland, where 
they either disappear spontaneously or are cured by simple treat- 
ment, such as a blister applied to the surface, and the animal fed 
sparingly on soft food. They are more serious when situated in 
the gland duct, and by far the most frequent situation is the 
parotid duct of the Horse, where they are generally due to an 
accidental injury. The saliva escapes abundantly when the 
animal- is eating, and particularly if the food be dry ; and though 
this loss does not appear to affect the Horse's health to any 
marked degree, yet the discharge is unsightly and disagreeable, 
and leads to blemish of the part over which the saliva flows. 
The usual seat of fistula of the parotid duct is on the cheek at 
the margin of the masseter muscle, and towards the inferior 
border of the lower jaw. 

When recent, and especially if the duct is not completely 
divided, the injury can be remedied by closing the wound in the 
skin by suture, and following the treatment laid down for healing 
the incision made for the extraction of salivary calculi. When the 
wound is contused, or of such a character that the ordinary con- 
tinuous or interrupted suture cannot be employed, the twisted 
suture around pins inserted at intervals on each side of the injury 
may effect the closure of the wound; or the drawing or purse- 
string suture — made by passing a stout silk thread in a curved 
needle out and in around the opening, and pulling and tying the 
ends, so as to bring the edges close to the centre — may be more 
suitable. The actual cautery or caustics should not be employed 
to close the wound, as they generally aggravate the case and 
render it more refractory to subsequent treatment. If the upper 
portion of the duct is patent and the saliva can enter it, then the 
suture, collodion or styptic-colloid and shreds of lint laid on 
thickly and widely, muzzling, and keeping the animal on nutrient 
gruel for some days, will effect a cure. 

When the upper part of the duct is occluded through inflam- 
matory processes, however, and cannot be opened to allow the 
saliva to pass into it, then one of four courses can be adopted : 
(1) Making an artificial canal or opening from the wound into 
the mouth ; (2) ligation of the parotid duct below the wound ; 
(3) dividing the duct transversely ; (4) destroying the function of 
the gland. 

(1) Making an Artificial Duct. 

The Horse must be prepared by good feeding, as he will have 
to undergo semi-starvation for some days after the fistula has 
been operated upon. 

Operation. — This is in two parts, the first being the formation 
of the artificial passage, and the second closing the external wound. 
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Instruments. — Scalpel and fqrceps ; a long narrow seton-needle 
or sharp-pointed probe, with an eyehole at the point ; a long, 
thick silk thread, doubled or trebled to form a seton, or a long 
piece of soft lead wire slightly thinner than a goose-quill. 

Position. — The Horse may be operated upon in the standing 
position, with a twitch on the nose ; or it may be laid latericum- 
bent, the fistula side being uppermost. 

Technic. — 1. The seton-needle or probe is passed from the 
wound upwards, between the skin and facial panniculus, as nearly 
alongside the occluded portion of the duct as possible, care being 
taken not to injure the vessels that run in the same direction. 
When it has reached the point at which the duct opens into the 
mouth, it must be moved a little laterally, so as to leave room for 
the passage of the seton or wire, then pushed through into the 
mouth and withdrawn. 2. The needle or probe, armed with the 
silk thread or lead wire (though the, latter may be passed alone), 
is pushed up the space thus made, and the point carried into the 
opening in the mouth, so that the hand, introduced into that 
cavity through the mouth-gag, can seize the end of the seton or 
wire and bring it down to the lips, where it can be fastened to a 
flat button, and then pulled up to the mouth-wound inside the 
cheek ; the other (external) end, the needle or probe having been 
withdrawn from it, is cut off close to the fistula and secured in a 
similar manner. 

The Horse may be worked and fed as usual if required, but it 
will be better to keep him quiet for two or three weeks until the 
seton or wire shall have formed a semi-indurated passage. Then 
the operation must be completed by withdrawal of the seton or 
wire, removal of any indurated non-vascular tissue or cyst-wall 
from the fistulous wound, and closure of this in the manner already 
described, followed by the treatment also indicated for open parotid 
duet.i 

(2) Ligation of the Parotid Duct. 

When the above treatment is unsuccessful or inapplicable, then 
recourse may be had to ligation of the parotid duct either on the 
cheek or behind the lower jaw, according to circumstances. 

Opeeation. — This is simple, but it requires an accurate know- 
ledge of the anatomy of the region and the course of the duct 
behind the jaw and over the cheek (see Fig. 342). 

Position. — Latericumbent, on the side opposite to that to be 
operated on ; head raised and extended, and head-collar removed. 

Instruments. — Scalpel and forceps; curved blunt needle in 
handle, with an eye at the point armed with a waxed silk thread. 

^ I believe I was the first to perform this operation for the cure of fistulous 
parotid duct in the Horse so long ago as 1857, ; the case was completely successful 
(see the Veterinarian, vol. xxx., p. 388). I was not then aware that a similar 
operation for this condition had been performed by Hilbner on a Cow in 1834. 
Since the report of my operation was published, it was successfully performed 
in 1860 by Lafosse, in 1861-62 by Prambolini, in 1861 by Mottet, in 1880 by 
Morot, in 1882 by Labat, and in 1885 by Nooard. 
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Tbchnic — (a) Cheek Operation. — Carefully make a straight 
vertical incision through the skin about one to two inches from 
the border of the inferior maxilla and slightly behind the glosso- 
facial artery ; cut through the thin layer of panniculus and the 
connective tissue and expose the duct, which appears as a narrow, 
white, flat cord. Pass the needle under it, avoiding the vein, 
seize one end of the ligature, withdraw the needle which carries 
the other end, and tie sufficiently firm to cause gradual oblitera- 
tion of the vessel. 

(&) Jaw Operation. — At the antero-inferior part of the parotid 
gland, about an inch behind the ascending portion of the lower 




Fig, 342.— Situation akd Kelations of the Parotid Duct on the Cheek and 
BEHIND THE LowER Jaw. (After Cadiot.) 

A, Tendon of the stemo-maxillaris muBcle ; B, parotid gland ; 0, post-maxillary portion 
of duct ; D, cheek portion of duct ; B, facial vein ; P, facial artery. 



jaw and above the tendon of the sterno-maxillaris muscle, make 
an incision slightly oblique downwards and forwards, and about 
one and a half inch long, through the skin and panniculus; 
carefully dissect through the connective tissue in which the duct 
is enveloped, expose that vessel, and tie it in the same manner as 
on the cheek. 

Apteb-Teeatment. — No food should be allowed for one or two 
days except thin gruel, which should be sucked into the mouth, 
the jaws being held together by the muzzle. Soft food must be 
given for some time. The parotid gland becomes tumefied soon 
after the operation, but this subsides gradually, and atrophy 
commences. 
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(3) Division of the Duct. 

Transverse division of the parotid duct below the fistula has 
been recommended and practised, the inflammation supervening 
on the incision leading to closure of its canal and ultimate atrophy 
of the gland. But this operation has no advantage over ligation 
of the duct, which is certainly to be preferred, as it entails less 
risk and is more certain of achieving the desired object. The 
operation is the same except that, instead of passing a ligature 
round the vessel, this is simply cut through. 

(4) Destroying the Function of the Gland. 

So unsuccessful was the treatment adopted for the cure of 
fistula of the parotid duct, that for a very long time, in the great 
majority of cases, suppressing the function of the gland was con- 
sidered the most advisable course in order to get rid of the 
annoying escape of saliva. But it is to be hoped that this step is 
seldom taken now, as the skilled operator can generally effect a 
cure of salivary fistula without destroying a gland so important to 
mastication and digestion. But cases may, nevertheless, be met 
with in which its function must be abolished. This is attained by 
injecting into the duct, by means of a syringe, any irritant prepara- 
tion that will destroy its power of secretion without setting up 
severe inflammation. Of the many which have been so employed, 
the following have been successful : Tincture of iodine 30 parts, 
potassium iodide 1 part, water, 69 parts ; tincture of iodine and, 
water, equal quantities ; a 30 per cent, dilution of alcohol in 
water ; a 20 per cent, solution of lactic acid. The injection may 
be made into the duct at the fistula, or at either of the points 
indicated as those suitable for its ligation, and it may be repeated 
as often as is desirable, though one or two injections are generally 
effective. 

(6) Fistula of the Whartonian Duct. 

Fistula of the duct of the submaxillary gland is of rare occur- 
rence, but instances are on record, and they have proved so 
intractable to surgical treatment that extirpation has been neces- 
sitated. This is a comparatively simple operation when the 
operator is sufficiently acquainted with the situation and relation 
of the gland. This is an elongated, flat, narrow body, lying to the 
inside of the parotid gland at the side of the larynx, slightly curved 
upwards and forwards, and extending from the wing of the atlas 
to the commencement of the intermaxillary space. 

Opbeation. — No preparation of the animal is necessary beyond 
that required previous to casting. 

Instruments.- — Only a scalpel and forceps are necessary, with 
water and sponge, and a suture needle and thread. 

Postiww.^Latericumbent, head and neck slightly raised. 

Technic. — The head-collar being removed, an incision about 
three inches long is made through the skin and panniculus, along 
the inferior border of the gland, in the direction of the glosso- 
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facial vein. Cutting through the connective tissue, the gland is 
exposed ; this is isolated by the fingers tearing it av?ay from its 
surrounding connective tissue, and lifted outwards, when the 
fingers of the other hand free it at each end, which is cut through, 
and the organ removed. The wound may be closed by suture. 

Afteb-Teeatmbnt. — Little is necessary beyond keeping the 
wound clean and allowing soft food for a few days. 

3. Abscess of the Salivaey Glands. 

Inflammation of the parotid and other salivary glands, leading 
to abscess formation, is not infrequent, though the parotid is most 
liable from several causes, some of which are specific. This sup- 
purative inflammation is witnessed in Horses more particularly ; 
occasionally it is so acute, and the tumefaction is so great in the 
parotideal region, as to endanger life. The swelling is generally 
confined to the parotid gland, and the presence of pus may be 
detected, when it reaches near the surface, by palpation. Then 
it is advisable to evacuate it by incision, especially if the respira- 
tion is seriously interfered with, when it may also be necessary to 
resort to tracheotomy. 

Operation. — This must be performed while the animal is 
standing, and a twitch on the nose may be necessary. 

Instruments. — A bistoury, lancet, or scalpel ; sponge and tepid 
water. 

Technic. — The skin over the swelling being washed with an 
antiseptic fluid, a vertical incision from one to two inches in 
length is made through it at the most prominent part, and the 
subcutaneous fascia divided with great care, so as not to wound 
any bloodvessels. The fore-finger is now introduced into the 
opening, and perforates the gland tissue in order to reach the pus 
cavity, the other hand assisting by pressing the swelling upwards. 
The pus usually escapes in a strong jet, owing to the tension, and 
the operator should stand to one side to escape this. The cavity 
should be emptied as completely as possible by syringing tepid 
water into it, and afterwards a solution of Condy's fluid, carbolic 
acid, or corrosive sublimate. Or an attempt may be made to 
remove the pus by aspiration, a small incision being made through 
the skin, and the needle of the aspirator carefully intiroduced into 
the pus cavity. 

The same procedure is required when suppuration occurs in the 
lymphatic glands beneath the parotid. 

Aftee-Teeatmbnt. — Cleanliness and fomentations with warm 
water, or poultices, expedite the subsidence of the swelling ; the 
wound is to be syringed out occasionally with tepid water, and 
injected with a weak antiseptic. 

4. Tumoues op the Salivaey Glands. 

Tumours are most frequently met with in the salivary glands 
of the Horse and Ox, and they are often of new formation ; in the 
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former animal they are usually melano-sareomatous, and in the 
latter actinomycotic. They cannot be mistaken for inflammatory 
tunaefaction, because of the absence of abnormal heat and pain, 
their slow growth, and their outline. When they cause so much 
inconvenience as to render valuable animals useless or threaten 
existence, then it may be desirable to attempt their removal by 
operation. If the tumour is small and has not invaded surround- 
ing tissues, it may be removed without much trouble ; but when 
extensive and its margins are undefined, its eradication demands 




Fig. 343. — Anatomt of the Pabotideal Region. The Skin, Pabotido-axtricularis 
Muscle, aitd Pabotid Gland have been bemoved, 

P, Upper part of parotid gland ; D, digastiicus muscle ; SA, stylo-hyold muacle ; Sm, stylo- 
inaxillaris muscle ; T, thyroid body ; H, posterior border of the hyoid cornu ; 1, common 
carotid artery ; 2, external carotid artery ; 3, transverse artery of the face ; 4, maxillo- 
muscular artery ; 5, posterior auricular artery ; 6, thyro-laiyngeal artery ; 7, jugular vein ; 
8, glosso-facialvein ; 9, transverse vein of the face ; 10, maxUlo-muscular vein ; 11, anterior 
auricular vein ; 12, posterior auricular vein ; 13, facial nerve ; 14, anterior auricular nerve. 



a more serious operation — possibly excision of the entire gland. 
The measure is not without risk, and demands considerable 
operative skill; but it has been repeatedly performed with suc- 
cessful results. We will deal with total removal of the parotid 
gland, which has also been effected when that organ was affected 
with gangrenous sloughing and fistula. 

Opbeation. — A knowledge of the complex anatomy of the paro- 
tideal region is, of course, essential, as well as manipulative skill. 

Instruments and Appliances. — Curved and straight bistouries ; 
scalpel and dissecting forceps ; blunt flat hooks ; scissors ; suture- 
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needles and strong silk thread, well waxed ; small round wooden 
pins ; torsion and bull-dog forceps ; fine antiseptic tow or lint. 

Position. — Latericumbent, on the side opposite to the diseased 
gland. An anaesthetic should be administered, and the head- 
collar removed after the head has been somewhat elevated by a 
stuffed sack placed beneath it, which should also make the gland 
more prominent. 

Tbchnic. — According to Degive, the skin over the gland is 
cleansed and dressed with an antiseptic solution. 1. An incision 
is made through the skin in the direction of the middle of the 
gland and the parotido-auricularis muscle, extending from the 
base of the ear to beneath the glosso-facial vein, the muscle 
remaining attached to the skin ; the dissection should extend 
beyond the extremities and sides of the gland. 2. The gland 
must now be separated as completely as possible, though there 
are some points where great care must be taken in doing this, as 
at the base of the ear and at the masseter, where there are blood- 
vessels and the subzygomatic nerves ; but to avoid injury to these 
a few of the lobules may be left, as they are soon destroyed by 
subsequent inflammation. In order also to escape damaging the 
numerous important vessels and nerves in this region, as much of 
the dissection as possible should be made with the fingers or 
blunt instruments, such as a director, probe, or the points of 
closed dressing forceps or blunt-pointed scissors. The posterior 
auricular vein must be ligatured and divided at an early period in 
this dissection, and its satellite nerve isolated ; then the anterior 
border of the gland is dissected from above to below, and to 
separate this from the subzygomatic vessels and nerves, the 
superficial connective tissue is divided with the bistoury or 
scalpel, the separation being completed by the director. In the 
same way the jugular vein is isolated throughout from the gland ; 
and this being accomplished, the latter is cut into two parts in 
the middle, one above, the other below, the jugular canal. The 
dissection of these two portions is completed by cutting through 
the tissue still attaching them internally and at their posterior 
border. The inferior portion is detached from above to below, 
but the superior half is removed from below upwards, avoiding 
(1) the four branches of the carotid — external carotid, temporal 
and internal maxillary, and posterior auricular ; (2) the two 
nerves, superficial temporal and facial, with its three divisions; 
(3) the guttural pouch contiguous to the upper end of the 
gland. 

The small vessels which may be divided during the dissection 
are ligatured or twisted, according to their size ; and by frequent 
sponging during the operation, or applying pads of fine tow or 
lint to bleeding surfaces, the haemorrhage that might embarrass 
the operator is checked. 

The wound is dressed with an antiseptic solution and powdered 
with boric acid or iodoform, then filled with fine tow or lint, 
and the margins brought together by temporary or quilled suture. 
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Aptee-Teeatment. — In one to two days after the operation 
the dressings will probably require renewal, when the sutures 
may be relaxed or removed and the former dressing repeated ; 
though, if the wound appears to be healthy, the lint or tow need 
not be applied, dry dressing being carried out by the use of 
boric powder or iodoform, or a mixture of both. If, however, 
there is much discharge, this may be absorbed by keeping 
pledgets of carbolised tow or lint in the wound, the lower end of 
which must be left open ; a drainage-tube may be advantageously 
employed if the discharge is very profuse. As it becomes dimin- 
ished and the wound drier, the lint may be discontinued and the 
surface dusted with a mixture of iodoform and powdered starch 
(1 to 2). This will form a crust that should be allowed to remain 
until the wound is healed, which, under favourable circumstances, 
may be in about a month. 

The diet for the first week or two should be soft and require 
little mastication. 



OPERATIONS IN THE PHARYNX. 

Operations in the pharynx are usually necessitated by the 
presence of foreign substances, abscess, or tumours in that cavity. 
The foreign bodies are most frequently noted in the pharynx of 
Dogs and Cats, and generally find their way into that cavity with 
the food ; in Cattle they are not uncommon, and may be pieces 
of unmasticated food, as well as various objects of a non-assimilable 
kind ; while in Horses they are rare, and may be masses of solid 
food or other matters which cannot be passed into the oesophagus. 

Abscesses may form in any part of the pharyngeal cavity, but 
they are usually most serious when located at the back of that 
space, constituting what is known as post-pharyngeal abscess. 
Collections of pus also form in the guttural pouches, and when 
they are large they unite and project as one mass into the 
pharynx, interfering with deglutition, and possibly respiration. 

The tumours may be benignant or malignant ; they are usually 
located towards or upon the posterior wall of the pharynx. 

The diagnosis will rest upon the history of the case presented : 
the gradual or sudden development of symptoms, the character of 
these, and the evidence furnished by a manual examination and 
possible ocular inspection. The symptoms will depend upon the 
situation, nature, and volume of the body, and are related to 
mastication, deglutition (or suspension of that act), and respira- 
tion. 

Opeeation. — This will depend upon the evidence afforded by 
an examination of the pharynx. Masses of food or foreign bodies 
may be removed directly by hand or with the aid of instruments, 
the mouth being maintained open by the double-sided or unilateral 
gag in the larger animals, the operation being carried out in the 
standing or recumbent position, according to circumstances. 

Abscesses in the pharynx may be opened in the usual way 
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when accessible, and if their spontaneous evacuation cannot be 
waited for. This may be effected in the standing position or 
latericumbent, the mouth being kept open with the gag, and the 
incision made with the bistoury oachee, or a long straight-pointed 
bistoury, the whole of the blade of which is wrapped in tow except 
about half an inch of the end. 

Post-pharyngeal abscess, due to an accumulation of pus in the 
guttural pouches, may be evacuated by an external operation to be 
hereafter described when dealing with operations on the respiratory 
apparatus, or through the mouth. 

The Horse is secured, the mouth-gag applied, and the operator 
having satisfied himself that the swelling is due to pus, the point 
of the bistoury is pushed into its centre, in the middle line of the 
posterior wall of the pharynx, so as to avoid the carotid arteries 
on each side. Little has to be done after the pus escapes, and 
the wound soon heals. 

In cases of tumours in the pharynx, the operative treatment 
must depend upon their nature, form, and seat. In the larger 
animals, and especially the Horse, their removal is difficult 
because of the length of the mouth. If pre-epiglottidean and 
having a narrow pedicle, their excision is less embarrassing than 
when they are lateral or post-pharyngeal and grow from a wide 
base. In these animals operation must generally be considered 
serious because of these circumstances. The position should be 
latericumbent, and ansesthesia greatly facilitates the procedure. 
The head and neck are suitably raised, and the hand introduced 
into the pharyngeal cavity, where the tumour may be seized by 
the fingers and possibly torn or twisted off, or surrounded by the 
chain or wire of the ecraseur, or incised by a bistoury cachet or 
obstetrist's finger-ring knife. Should there be danger of suffo- 
cation during the operation, which is more especially to be appre- 
hended when the tumour is post-pharyngeal, tracheotomy ought 
to be previously practised. 

In some cases of post-pharyngeal tumour, when it is inferior, it 
may be removed by the ecraseur through the larynx, the interior 
of which may be reached through an opening in the crico-thyroid 
ligament, or, better still, by incising two or more of the upper 
rings of the trachea, respiration having been ensured by the in- 
sertion of a tampon-cannula in that tube, as in the operation of 
arytenoidectomy (which see). 

The subsequent treatment must depend upon the extent and 
seat of the operation, and the diet ought to be soft or fluid food 
until the soreness has disappeared and swallowing is easy. 



OPERATIONS ON THE (ESOPHAGUS. 

Operations on the oesophagus are much more frequently re- 
quired, especially with Cattle and Horses, than those in the 
pharynx, owing to the narrowness and great length of this tube 
and its special function. The fact that a large portion of the tube 
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is inaccessible externally, from its lodgment in the thorax, also 
militates against operative procedure in that region, though in the 
cervical region it is easily reached. 

Operations are necessitated when (1) food or foreign bodies 
have become impacted in it, (2) in CESophagotomy, (3) for fistula, 
(4) for constriction or stenosis, (5) for sacculation, (6) for rupture, 
(7) for disease, (8) in catheterism. 

1. Opeeation fob Impactmbnt. 

Impactment may occur at any part of the oesophagus, but it 
generally takes place at its upper part near the pharynx, before 
its entrance into the thorax, and at or near the diaphragm. The 
obstruction or impaction may be due to food, or to foreign bodies 
of different kinds, which, from their roughness, hardness, angu- 
larity, or sharpness, become very firmly lodged, and wound the 
walls of the tube, while they necessitate more varied and careful 
procedure for their removal. This is the case most frequently in 
the Cow. 

The symptoms of impaction, or ' choking ' as it is popularly 
termed, are usually well marked. Mastication ceases, and the 
animal makes gulping or choking movements with the head and 
neck, which are extended, while there is frequently an urgent 
cough, and the countenance betrays anxiety and distress. There 
may also be repeated attempts at vomition, and if the obstacle is 
large in volume respiration is seriously interfered with. Salivation 
may be profuse, and as it is usually impossible to swallow, any 
fluid taken by the mouth is either ejected again or returned by 
the nose along with saliva and mucus. The symptoms are most 
urgent when the obstruction is near the larynx, and when in the 
cervical portion of the tube the obstruction can usually be seen ; 
when the thoracic section is blocked, diagnosis is not so easy; 
but when fluids are swallowed, they accumulate in the tube until 
it is distended for some distance up the neck, and this leads to a 
suspicion of occlusion. There may be abdominal tympanites in the 
Horse, but this is the rule in the Bovine species, in which the 
rumen soon becomes greatly inflated with gas, while there is 
champing of the jaws, violent cough, and salivation. Tympanites 
in the Ox, if not soon relieved, quickly leads to grave conse- 
quences by interfering with respiration ; though death by suffoca- 
tion, through pressure on the trachea, is usually the termination 
of choking when relief is not obtained. 

Of course, operation will not be undertaken until ample time 
has been allowed for the obstacle to be overcome by natural 
effort, by external manipulation on each side of the cesophagus 
after administering water, oil, or mucilaginous fluids, pressing the 
substance gently upwards or downwards, or kneading it if it can 
be softened. It must be remembered that, if successful in raising 
the obstacle into the pharynx, especially in the Horse, the soft 
palate prevents its passage to the mouth, so that the hand must 
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be introduced into that cavity to remove it. When a sufficient 
time has elapsed and these measures fail, a dose of pilocarpine 
may assist in effecting removal ; but if there is danger, as is more 
especially the case when the substance is lodged in the thoracic 
section of the tube, then it may be necessary to attempt me- 
chanical removal by means of the oesophageal catheter, sound, 
probang, or forceps. Indeed, if the symptoms are urgent, it may 
be necessary to have recourse to these at once, and especially if 
the obstructing substances are hard, of large volume, and cannot 
be promptly removed otherwise. 

In operating on the cBsophagus, it is necessary to remember 
that it is longer and narrower in the Horse, comparatively, than 
in any other of the domesticated animals, being from fifty to sixty 
inches in length, according to the size of the creature ; its walls 
are also thicker, and near the stomach become very strong. In 
its course down the neck, about the middle, it deviates to the 
left side, but regains the middle of the trachea after it enters the 
chest ; in very rare instances this deviation is to the right side. 
The foramen in the diaphragm through which it passes to the 
stomach, and the great thickness of its walls at this part, offer the 
strongest resistance to the passage of hard bodies of any unusual 
size ; in addition, it would seem that the muscular coat not only 
at this point, but throughout its whole length in the Horse, be- 
comes spasmodically contracted behind the obstructing substance. 
Besides all this, the mucous membrane at the junction of the 
CBSophagus with the stomach is thrown into a number of large 
longitudinal folds, which increase the resistance to the entrance 
of any body unusually large.^ 

In Bovines the oesophagus is slightly constricted a little above 
its middle, and below this it becomes wider and thinner; in 
Ovines there is no constriction in the middle, the walls are 
comparatively thin, and gradually become more so as the tube 
descends ; in the Caprine species there is a constriction in the 
middle of its length ; in Swine there is also a constriction in the 
same part ; in Dogs there are three constrictions ; in Cats two, 
top and bottom. 

^ Nevertheless it, is sometimes astonishing to find Horses swallowing compara- 
tively large objects without sustaining any apparent damage at the time. A 
memorable instance of this occurred in my own experience, while serving with 
the 2nd Life Guards. When being groomed, a troop Horse swallowed the cast-iron 
weight (log) that is fastened to the end of the head-collar chain to keep it down, and 
which happened to be lying in the manger, detached from the chain. This article 
is circular m outline, flattened on both faces, and roimd at the circumference ; it 
weighs IJ lb., measures 24 inches in diameter and IJ inch in thickness, and has 
a perforation in the middle for the T of the chain to pass through. The first 
indications the animal gave that it had ingested this large and heavy object were 
the extraordinary movements of its head and neck, which were described to me 
as ' serpentine,' and the frightened look. The trooper ran for the Farrier-Major, 
and when the latter amved the Horse did not seem amiss, but there was a 
quantity of saliva in the manger. It was when about to secure the Horse by his 
head-collar that the log was missed, and of course it could not be found. The 
animal remained in good health while I was in the regiment, and though laxa- 
tive medicine and food were given for some days after the accident, the log was 
retained. 
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Horse. 

Instruments and Appliances.— One or all of the instruments 
above-named, as well as a wire snare, mouth-gag, one or two 
twitches, some oil or grease to lubricate the instruments, and 
thin gruel to administer before or during the operation. 

The ordinary Horse probang (Pig. 344) is about six feet in 
length, with a handle at one end and a conical concave expansion 
at the other, the stalk being of cane or whalebone for flexibility ; 
but in cases of emergency a useful probang may be extemporised 
by employing a piece of stout rope six or seven feet long, or a 
whip-handle. Other forms of probangs are in use, and will be 
referred to when treating of impaction in Bovines. 

When the obstruction is at the upper end of the oesophagus, 
and cannot be reached by the hand or pushed upwards by ex- 
ternal taxis, a snare or loop of one-eighth inch wire, fastened to 
the end of a cane or probang, may be passed over it, so as to pull 
it forwards into the mouth. 

Position. — The probang can sometimes be passed into the 
oesophagus of the Horse in the standing position, with a twitch 
applied to the nose or ear and a gag in the mouth; but it is 
generally necessary to place the animal latericumbent. 



6 FEET 

Fig. 344. — Horse Probang. 

Technic. — Whether the animal is standing or lying, the head 
and neck must be extended as much as possible, so as to bring 
them into a straight line. The mouth-gag is applied, and the 
probang, well oiled, is carried back in the mouth, guided carefully 
over the epiglottis and into the oesophagus, down which it is 
steadily but gently pushed until it reaches the obstacle; upon 
this moderate and intermittent pressure downwards is to be made. 
If the obstruction is in the cervical portion of the tube, an 
assistant may usefully aid the probang by employing taxis with 
both hands on the substance at each side of the neck. Should 
the body remain immovable, the probang may be removed, a small 
quantity of oil or gruel administered, and the attempt to push it 
downwards again resumed. 

It has been recommended to employ the probang fitted with 
spring forceps (Figs. 349, 350) or with the corkscrew (Fig. 848) 
when the substance cannot be displaced by the ordinary probang, 
and is hard or sufficiently dense to be penetrated and held by the 
screw ; and in certain cases this recommendation may be accepted, 
as the assistant can render much service in enabling these instru- 
ments to seize the substance by holding and steadying it until 
they get hold of it ; if they cannot withdraw it, they may serve the 
very important purpose of crushing or breaking it, and so allowing 

21 
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the fragments to be passed either up or down. When the obstacle 
is in the thoracic section of the oesophagus, it is obvious that the 
operator must be at a great disadvantage, and such cases are 
very serious if the obstacle cannot be easily moved through the 
diaphragmatic foramen into the stomach, 

Ox. 

In this animal choking is of comparatively frequent occurrence, 
not only from the fact that the (esophageal canal gradually 
becomes smaller from its commencement to the bottom part of 
the neck, but also from the kind of food given, more especially 
roots, such as turnips. The symptoms presented are similar to 
those shown by the Horse, with the addition of abdominal tym- 
panites, which is rapidly developed, and is due to retention of the 
gases normally generated in large amount in the rumen, and 
which always escape through the oesophagus, but now distend 
the viscus and the intestines to such a degree as to produce suffo- 
cation if not liberated. This is achieved by the operation of 
rumenotomy (which see). 

Opbeation. — If the foreign body is fixed towards the entrance 
to the oesophagus, it may be pushed into the pharynx by external 
taxis on each side of the neck, immediately behind the substance, 
the operator standing on the left side of the animal with his right 
arm over the neck, the head being left free. In this way the 
obstruction may be loosened and pressed forward. Or the mouth- 
gag is applied, and the hand, introduced into the mouth and 
pharynx, may seize the object and remove it, care being taken 
not to obstruct the larynx for more than a few seconds. 

When the substance is lower down the neck, taxis should still 
be attempted, with the view of pressing it up into the pharynx, 
and making the animal swallow a small quantity of oil or other 
lubricant may assist in effecting this manoeuvre. But it must be 
remarked that in practising taxis at any part of the cervical 
portion of the oesophagus, the greatest circumspection must be 
observed if the object to be removed is angular or sharp, other- 
wise serious injury may be inflicted. It should also be remarked 
that certain substances can be kneaded externally, and so worked 
with oil or gruel into a soft or yielding mass that it can be moved 
upwards. When the object is hard and in the upper part of the 
oesophagus, the wire snare already described may be tried. 

If these measures fail, owing to the obstruction being too low 
down the tube or too firmly fixed, then the oesophageal sound or 
probang must be used if the substance is not Hkely to lacerate the 
walls when pushed downwards. 

As with the Horse so with the Ox, an oiled whip-handle or a 
piece of rather stiff rope well greased, and passed through the 
mouth into the oesophagus, may be employed in cases of emer- 
gency when no better appliances are at hand. The tongue should 
be wrapped in a cloth and held to one side by an assistant, who 
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also keeps the mouth open while the rope or whip-handle is 
introduced. 

But the usual appliances are a mouth-gag and probang, and, if 
need be, the oesophageal forceps. 

The mouth-gag used for the Horse may be employed, but that 
for the Ox is usually a piece of wood with a hole in the centre 




Fig. 345.— Mouth-Gag for Ox. (Ordinary 
Pattern.) 



Pig. 346, — Mouth-Gag fob Ox. 
(Anuatage's Pattern.) 



and a handle at each side, to which a cord or strap is attached, 
and which is passed over the head (Figs. 345, 346). 

The ordinary probang is larger than that used for the Horse, 
and is similar in construction, being formed of spiral wire (Monro's 
pattern) covered with leather, and furnished with a cane stilette 
(Pig. 347). This probang may be fitted with a portable screw, or 
a special probang with that instrument fixed in it is used for 



sfeet lonc. 
Fig. 347 — Monro's Cattle Probang. 




6 FEET 

Fig. 348. — Cattle Probang fitted with Corkscrew. 



screwing into the obstruction (Fig. 348), and withdrawing it in 
the same way as a cork is extracted from a bottle. The forceps 
probang is safer and more useful, the forceps being concealed in 
the expansion at the end; when the obstruction is reached, the 
forceps is pushed'out by the handle, and the jaws spring open 
around it ; these being toothed or hooked, take a firm hold, which 
can be increased by slightly drawing back the handle. 
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A French model, Baujin's (Fig. 349), serves the double purpose 
of the ordinary probang and forceps probang by merely reversing 
the ends. This, like the preceding instrument, is a long tube 
formed by spiral iron or steel wire to constitute a flexible rod, 
which is covered with leather, having at one extremity the pro- 




FiG. 349. — Banjin's Cattle Probang. 

A, Exterior of the instrument, with the end, 6, unscrewed. B, Interior, showinpr a running ring 
which closes or relaxes the spring hooks around it, 53, inside of which is the part for the 
sound, 6, to be screwed on c' ; m, the part into which the spring hooks are implanted ; 
g, g, a flexible rod, one end of which screws on c', the other having a ball, and which serves 
as a stilette lodged in the tube ; i, a funnel-shaped expansion for pushing ohstmcting 
bodies onward ; t, the spiral wire. 

pelling end (an expanded hollow piece of metal), and at the other 
a metal screw fixed on the leather, on which may be screwed 
either a sound or a piece consisting of six hooks, which can be 
brought close together or widely separated by means of a ring 
that is acted upon by a long stilette screwed into this apparatus 
and moving freely inside the tube, 



OPERATIONS ON THE (ESOPHAGUS. 319 

An English forceps probang (Fig. 350) is similar in principle, 
though only one end is utilised; instead of having six spring 
hooks, however, it has two serrated or toothed blades, that are 
acted upon by a rod moved inside the probang by a handle at the 
opposite end. 

In Germany there is a forceps probang in use not unlike this — 
the model of Delves and Hertwig. 

Position. — Standing, with the head extended in a line with the 
neck by two assistants, or, better, the head elevated to a con- 
venient height by a rope round the horns and passed over a beam 
above the animal, the nose being extended. 

Tbchnic. — The mouth-gag is placed between the jaws and 
fastened behind the horns, the probang, well oiled, is passed 
through it over the tongue and carefully into the pharynx and 
oesophagus, avoiding the laryngeal opening immediately beneath 
that of the oesophagus, and entrance into which will immediately 
induce violent coughing and efforts to breathe. Entering the 
oesophageal canal, the instrument is pushed steadily on until it 
comes in contact with the obstruction, when it should be more 
firmly, but intermittingly, pressed or tapped onwards ; great force 
must not be employed. In the cervical region the hands of an 
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Fig. 35C. — English (Esophageal Forceps. 



assistant manipulating externally may assist in displacing the 
body; or the probang may be withdrawn after a brief attempt, 
the animal allowed to rest a few minutes, then some oil or gruel 
administered, and another trial made if there is any expectation 
of success. The movement of the obstruction is made evident by 
the progress the probang makes, owing to the diminution of 
resistance, and the final cessation of this when the end of the 
instrument enters the stomach. If there are indications, how- 
ever, that the substance cannot be pushed onwards, or that it is 
dangerous to attempt this, then the corkscrew or the forceps 
probang must be tried. 

The first is passed down to the obstruction like the ordinary 
probang, and when it is firmly placed against it, the handle is 
turned in the direction to project the screw into the substance, so 
as to obtain a good hold of it; the instrument is then steadily 
withdrawn, the hands of an assistant placed on each side of the 
oesophageal furrow aiding in carrying the mass up the neck. 

The forceps probang is more likely to be effective in the removal 
of bodies, whether sharp or angular, solid or semi-solid, than the 
corkscrew, and, indeed, should be the first tried. It is passed 
down the oesophagus until the wide end touches the obstacle, the 
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handle being drawn back ; on contact with the substance to be 
removed, the handle is pushed down by one hand, the other 
holding the probang, and attempts are then made to make the 
jaws now extended obtain a good hold ; when this is effected, the 
hold may be tightened by pulling the handle out to a certain 
extent, and then the instrument can be withdrawn in the manner 
suggested when using the corkscrew probang. 

It is taken for granted that there is time for these attempts to 
be made, and that the tympanites, which always begins early, has 
either not proceeded to a dangerous stage or has been relieved. 
If there is great inflation of the stomach and intestines, so that 
respiration is impeded, then rumenotomy should be performed 
before any attempt at catheterism is made. And even in cases in 
which abdominal distension is not serious when these attempts 
begin, and the obstruction cannot be readily removed, it is neces- 
sary to allow the gases in the rumen to escape by puncture of that 
viscus ; then administer a quantity of gruel or oil, and wait for 
some time, as it has frequently happened that the obstructing 
substance has passed spontaneously into the rumen after a variable 
period. 

If all these measures fail, and the obstacle is fixed in the cervical 
portion of the oesophagus, then recourse must be had to cesopha- 
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Fig. 351. — Calf Probang. 

gotomy, an operation which will be described presently. But if 
the obstruction is in the thoracic portion, this operation cannot 
be resorted to, and little can be done except carefully administer- 
ing oil or thick linseed gruel in small quantities at a time, and 
waiting for these to soften and disintegrate the substance, keeping 
the wound in the rumen open to allow the gases to escape as they 
are generated. A solution of veratrine subcutaneously administered 
might be triedj as it acts upon the muscular coat of the oesophagus, 
inducing spasms of its fibres. 

Impaction of the oesophagus sometimes occurs in Calves, and 
must be treated in a similar manner ; but the probang used is, 
of course, much smaller and shorter (Fig. 351), and the handling 
must needs be gentler. 

Carnivora. 

Foreign substances are more frequently lodged in the pharynx 
than the oesophagus of these animals, and the symptoms are 
usually well marked. Before operative procedure is adopted, if 
the obstruction cannot be removed through the mouth by means 
of forceps, a solution of apomorphine subcutaneously adminis- 
tered may lead to its dislodgment. If the substance can be felt 
in the neck, and it be not sharp or angular, taxis may move 
it upwards, or a wire snare may be passed down the oesophagus 
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from the mouth ; but a long probe or small catheter should not be 
employed to push the obstacle downwards unless it is smooth on the 
surface. As a last recourse oesophagotomy should be performed. 

Pigs. 

Pigs rarely suffer from choking where they are carefully fed ; 
but according to Moller, who quotes from Lothes, when they are 
roaming in great droves, and are fed on potatoes and roots, pieces 
of these frequently lodge in the pharynx or CBSophagus. When 
fixed in the pharynx, they produce the usual symptoms, a very 
marked one being a screaming or shrieking noise instead of the 
natural grunt ; when in the oesophagus, vomiting is induced, and 
the offending substance may be dislodged during this act, but if 
retained tympanites ensues, which may lead to asphyxia. If the 
animals are lean, the substance may be felt in the region of the 
pharynx or neck, and assistance must be afforded timeously, 
though little can be done if the animal is fat. External taxis 
may move it into the mouth, or if in the pharynx or slightly 
below it, the wire snare or a blunt hook may succeed in drawing 
it forward ; if lower down, a small probang or flexible rod may 
push it into the stomach, mucilaginous fluids being given in small 
quantity at the same time. Under certain conditions, oesopha- 
gotomy can be successfully performed on the Pig. 

Fowls. 

Sometimes the crop of fowls, from various causes, becomes 
impacted with food, or with feathers or other foreign substances 
that remain there, and produce serious symptoms which may 
terminate in death, if this diverticulum of the oesophagus is not 
emptied. The crop is greatly distended, and may feel hard and 
nodulated. Pressing it gently and kneading its contents with 
the fingers, at the same time giving small doses of hydrochloric 
acid, as suggested by Ziirn, may succeed in getting rid of some 
substances, but will be of no avail with others. 

I have on several occasions successfully opened the sack by 
means of a sharp knife, and removed the contents (usually feathers) 
with forceps. The incision need not be large, and can be closed 
by several fine sutures. 

2. CBSOPHAGOTOMY. 

This operation is resorted to when foreign bodies are so firmly 
fixed in the cervical portion of the oesophagus that they cannot be 
otherwise removed, or when, from their form, it would be dan- 
gerous to push them upwards or downwards, because of their 
lacerating the walls of the tube; it is also performed on other 
occasions. Incision of the oesophagus has been successfully and 
repeatedly practised on the Horse, Ox, Dog, and Pig; and the 
operation itself is not at all difficult, especially if the impacted 
body forms a prominence on the side of the neck. Otherwise, it 



322 OPERATIONS ON THE DIGESTIVE APPARATUS. 

is well to remember the anatomy and relations of the cervical 
portion of the tube, which, for convenience of description, is 
divided into three sections — upper, middle, and lower. 

It has already been stated that in the Horse, at its commence- 
ment, the oesophagus is immediately above or behind the trachea, 
where it is comprised between the guttural pouches and the 
posterior crico-arytenoid muscles ; in the cervical region (Fig. 352) 
it is enveloped in an abundance of loose connective tissue, which 
lightly attaches it to adjacent organs, its relations to which vary 




Fig. 362.— The Cervical Poktion of the (Esophagus, and some of its Eblations in the 
Neok. (After Feuch and Toussaiat.) 

A, A, Jugular vein ; B, Bterno-maxiUaris muscle ; C, Carotid artery ; D, oesophagus ; E, trachea ; 
F, F, subscapulo-hyoideus muscle ; G, mastoidd-humeralie muscle ; fl, parotid gland. 

on its course. Superiorly, to about the middle of the neck, it lies 
on the trachea, with the longus colli muscle above it, and on each 
side the common carotid artery and satellite nerves (pneumo- 
gaStric, inferior laryngeal, and sympathetic), also the jugular 
vein ; at the middle third it begins to deviate to the left, and this 
deviation becomes most marked in the inferior third, continuing 
in this position after its entrance into the thorax ; at its lower 
third it has the trachea on its right or inner side, and occupies a 
sort of triangular space (apex forwards), formed above by the 
lower border of the subscapulo-hyoideus and laterally by the 
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sterno-maxillaris and inferior scalenus muscles, with the above- 
mentioned vessels and nerves, all of which are covered by the 
cervical panniculus muscle and skin. 

In operating for impaction, the place selected must depend 
upon the seat of obstruction, and when this forms a- prominence 
the incision may conveniently be made over it. Otherwise, if 




Fig. 353.— The Usual Sittjation for (Esophagotomy. (After Cadiot.) 
a, Trachea; 6, carotid artery ; c,. oesophagus. 

there is any choice of situation, the incision is made on the left 
side, in the jugular furrow, about the junction of the middle and 
lower third of the tube, and slightly above and behind the jugular 
vein. 

Instruments and Appliances.— k straight and a curved bistoury, 
grooved director, dissecting and longer forceps, handled tenaculum 
or aneurism-needle, suture-needle, and fine carbolised catgut. 
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Position. — The larger animal, can be operated on in the standing 
position ; the Horse, if necessary, with a twitch on the nose, and 
the opposite fore-foot may be held up, or one or both fore-feet can 
be secured by a line or hobbles, if the animal is inclined to be 
troublesome* The Ox can be secured by holding the head firmly 
and applying the 'bull-holder' to its nose; and the smaller 
animals may be placed latericumbent, and raised on a bench or 
table. 

Technic. — The Horse will be the animal more particularly 
referred to, though a similar procedure will be suitable for 
the Ox. 

There are two procedures, one of which aims at making a 
small incision directly through the wall of the CESophagus, 
dividing the obstructing body if it can be cut, and pushing the 
pieces up or down the tube ; in the other, the tube is also incised, 
the wound being sufficiently large to allow the obstructing sub- 
stance to be withdrawn through it. In both the first stage of. the 
operation is the same. 

First Procedure. — An incision is made through the skin^- which 
may have had the hair removed from it for some distance pre- 
viously — on the left side of the neck, near the border of the 
mastoido-humeralis muscle if possible, and immediately in front 
of or below and parallel to the jugular vein, the situation of which 
can readily be ascertained by causing the blood in it to flow up 
and down by pressure of the fingers. It is generally recommended 
that the incision be made above or behind the jugular vein, but 
below it is preferable. The incision may be from three to five 
inches in length, according to circumstances, and is most safely 
and promptly made by raising a transverse fold of skin of the 
requisite depth and snipping it across with scissors, or passing 
the curved bistoury through its base and cutting outwards. The 
panniculus is divided in the direction of its fibres, and the , 
subscapulo-hyoideus muscle also must be cut through if it crosses 
the part. The wound is kept open by the fingers of the left hand, 
which also keep away the jugular vein while the connective tissue 
is cut through and that which surrounds the oesophagus is incised ; 
there should be no tearing of this tissue by the fingers, as is 
generally recommended. The position of the carotid artery is 
ascertained by its pulsations, and the oesophagus can scarcely be 
mistaken, even when it is only slightly dilated by the obstruction, 
though it has not the same appearance in the dead animal that it 
has in the living one, in which it is flaccid, soft, and readily 
movable, though always pale. Being exposed either behind or at 
the side of the trachea, the fore-finger is passed round it and 
detaches it from that tube for a little distance, but no more than 
is absolutely necessary, and it is drawn outwards. Curved scissors 
may now be passed below it to keep it out, and a straight scalpel 
or tenotomy knife is passed into it lengthways, and into the 
obstructing substance — if this be potato, apple, turnip, or other 
similar body — nearly to the opposite side, though care must be 
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taken not to wound this. A curved or probe-pointed bistoury is 
introduced alongside the tenotome, which now serves as a director, 
until it reaches the opposite wall, when the tenotome is with- 
drawn, and the substance is divided by moving the edge of the 
bistoury against it in the easiest and most convenient manner. 

The fragments of the substance can then be passed downwards 
by the hand or probang, or they may glide down spontaneously. 
The incision in the oesophagus is scarcely longer than the breadth 
of the knife, and it often heals rapidly. 

Second Procedure. — This is carried out in the same manner, so far 
as the exposure of the oesophagus and its incision are concerned. 
The tube has in some cases to be carefully opened if the incision is 
not made immediately over the foreign body, or the shape of this 
is not favourable for a direct single cut through its wall The 
curved scissors being placed behind and across the portion of 
oesophagus to be opened, this is held firmly against them by 
the thumb and first finger of the left hand while the knife in the 
right carefuUy makes a small longitudinal incision through the 
muscular and mucous coats ; into this a grooved director is 
passed, the groove outwards, and along it the bistoury is run so 
as to enlarge the incision in the same direction to the necessary 
length. The foreign body is now removed and the wound 
sutured, the material being fine catgut. Some authorities are of 
opinion that the wound in the mucous membrane should alone be 
closed by suture ; others advise that, after this is done, the mus- 
cular coat should also be dealt with in the same way; while 
others recommend that the skin wound also should be closed by 
strong silk or wire sutures. Much will depend upon circum- 
stances, but it will generally be found that closure of the opening 
in the mucous membrane to prevent leakage is sufficient, as the 
wound in the muscular coat has a tendency to close spontaneously 
and at once. Suturing the skin is not very advantageous, as 
primary union of it is scarcely possible. 

The operation should be performed as quickly, and with as little 
laceration and bruising as possible. Should there be a pouch at 
the bottom of the skin wound likely to lodge discharge, the wound 
must be enlarged downwards, so as to efface it. A bandage may 
be placed round the neck to keep the wound clean. 

Afteb-Teeatment. — No food or water should be allowed for 
twenty-four hours after the operation, after which water and damp 
chopped hay may be given for some days ; and if the wound is 
healing favourably, and there is no leakage of water or saliva 
between the sutures— which need not be removed — then pul- 
taceous food in small quantities at a time can be ingested until 
recovery is complete, so far as the oesophagus is concerned. 

The wound is to be treated antiseptically as far as possible, 
and should pus form, this must be got rid of by a counter- 
opening. 
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3. Opeeation foe Fistula of the (Esophagus. 

In consequence of foreign bodies in the oesophagus causing 
injury to its walls, as a result of disease or injury, or of the 
above-described operation, one or more fistulous openings may 
appear at any point of its cervical portion, and not infrequently 
after the formation of an abscess. The existence of oesophageal 
fistula is rendered evident by the escape of saliva, mucus, water, 
and sometimes fine particles of food mixed with these. 

Opeeation. — CEsophageal fistula is often very difficult to cure, 
the difiBculty being increased by its situation, as when in con- 
nection with the pharynx. 

The animal should be well fed for some days, to enable it to 
dispense with food during a certain period after operation ; the 
fistula should then be opened out by the knife, its track scarified, 
and, if necessary, the wound closed by catgut suture. If the 
situation renders the use of the knife hazardous, the fistulous 
track may be cauterised or treated with a strong solution of cor- 
rosive sublimate. A large layer of collodion should also be painted 
over the opening afterwards. 

Aptbe-Teeatment. — The animal must be compelled to fast for 
two or three days, its -jaws being kept together by the strap 
muzzle, so as to check the secretion of saliva and hinder de- 
glutition. 

4. Opeeation foe Consteiction (Stenosis) op the CEsophagus. 

Cases of constriction of the oesophagus in Horses are on record ; 
it may be due to several causes, and it gives rise to difficulty in 
swallowing, impaction of the tube with food, and usually results 
in emaciation, debility, and death. 

Operative treatment must largely depend upon the cause of the 
stenosis and its seat, and also whether it is due to internal con- 
traction or external pressure. Passing the sound will fix its 
location with tolerable certainty; and if this is in the cervical 
portion, manipulation will ascertain whether an external cause, 
such as a tumour, enlarged gland, etc., is producing the stoppage 
in the tube. It may be possible to dilate the oesophagus at the 
narrow portion, if the constriction is owing to contraction of the 
tube itself, by passing a sound sufficiently small through it fre- 
quently and carefully, gradually enlarging the instrument as the 
lumen widens. An accessible tumour may be removed, and it 
may even be advisable to perform oesophagotomy if there is reason 
to believe that a growth, parasites, or any other cause, is fixed in 
the interior. 

6. Opeeation foe Sacculated CEsophagus. 

The oesophagus sometimes becomes pouched or sacculated 
{ectasia) when the muscular coat has been ruptured, the lining 
membrane passing through the rupture and constituting an 
oesophagocele, into which fluids and solid food may pass. It 
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maybe the result of stricture, of impaction, of laceration by the 
probang, or of external injury ; it may also be very extensive, so as 
to form a large diverticulum that will contain some pints of fluid, 
and in other cases it is small and well defined, though it has 
always a tendency to enlarge. It occurs most frequently in the 
thoracic portion of the tube, and when it is observed in the 
cervical part it is usually towards the lower end of the neck. It 
is only in the region of the neck that it can be made amenable to 
surgical treatment, and here its presence is manifest, so that 
there need be no difficulty with regard to diagnosis ; as after 
feeding it increases much in size, and gradually diminishes after- 
wards. 

The animal usually feeds slowly, as deglutition is retarded, 
and there may be symptorns of choking from pressure on the 
trachea, while attempts at vomiting are sometimes witnessed, 
especially if the sac be manipulated when full ; this may also 
evoke symptoms of dyspnoea. 

Opbeation. — -As mentioned, it is only when the oesophagocele 
is situated in the neck that operation can be attempted. 

Postiiore.— Standing or latericumbent, the latter being prefer- 
able, as the operation may be troublesome and occupy some time. 

Instruments. — The same, as for cEsophagotomy. 

Technic. — -The procedure is the same as for cesophagotomy, so 
far as exposure of the sac is concerned. If the diverticulum is 
small comparatively, then the extruded mucous membrane should 
be carefully passed intact through the muscular rupture into the 
oesophageal canal. The edges of the muscle-wound are then to 
be brought together either by continuous fine catgut suture, or by 
a number of points of suture placed near each other. If the 
oesophagocele has been in existence for some time, it will be 
necessary to make the edges of the wound a little raw before 
applying the suture. 

If the sac is very large and the loose mucous membrane difficult 
to return into the tube, or, when returned, if it is likely to hinder 
the passage'of food, then the superfluous portion of the membrane 
should be excised and sutured with the fine catgut, and the open- 
ing in the muscular coat also closed by suture. 

Aptbe-Teeatmbnt. — This will be the same as for oesopha- 
gotomy. Food must be withheld for two days and only water 
allowed, the strap muzzle being worn. A bandage should be 
applied to the wound in the shape of a glue or pitch plaster to 
support the sutures during swallowing ; a thick layer of collodion 
will answer the same purpose, but whether this or the plaster be 
employed, it should aftbrd support on both sides of the oesophagus 
at this point. 

6. Opbeation foe Euptuee op the CBsophagus. 
Complete rupture of the oesophagus may occur as the result of 
accident or disease, and can only be dealt with if it is in the 
cervical portion. Food and water become extravasated subr 



328 OPERA TIONS ON THE DIGESTI VE A PPA EA TOS. 

cutaneously, and may give rise to extensive inflammation, sup- 
puration, and gangrene. 

Opebation. — This is similar to oesophagotomy, the procedure 
being modified according to circumstances — i.e., whether the acci- 
dent was due to an internal or external cause, the character of 
the wound, etc. After cleansing the wound — incising the skin if 
it is not an open wound — and getting rid of all foreign matters, 
the lesion is to be treated on the lines just indicated, and the 
after-treatment is to be the same. 

7. Opebation fob Disease of the CBsophagus. 

Disease of the cEsophagus is rare in animals. Parasites some- 
times locate themselves in its walls and give rise to tumours, 
which may impede swallowing ; polypi, papillomata, melanotic, 
and other growths may arise from the surface of the mucous 
membrane, and extremely rarely the tube may be invaded by 
carcinoma. No rule can be laid down for surgical treatment in 
these cases, as so much must depend upon circumstances. Should 
it be necessary to open the cEsophagus, this can be done according 
to the directions already given, and the same indications for after- 
treatment will hold good. 

8. (Esophageal Cathetbbism. 

This term is here applied more particularly to the introduction 
of a tube through the mouth and oesophagus to the stomach, to. 
permit the escape of gases which have accumulated there, or for 
the passage of food, medicine, or other fluids. The Bovine 
species most frequently requires oesophageal cathetprism. 

Opebation.— This is almost identical with that resorted to in 
cases of oesophageal impaction, in which a probang is passed into 
that tube ; and the position, instruments, and appliances are the 
same, the probang being hollow and suitable for the species of 
animal. 

Technic. — The head is raised and extended in the manner 
already described, and firmly held; the mouth-gag is inserted, 
and the operator stands before the animal with the sound — pre- 
viously well oiled — in both hands ; the tongue is partially with- 
drawn from the mouth by an assistant, and the sound is then 
passed into that cavity, carried up against its roof, and pressed 
through the pharynx into the oesophagus, down which it is made 
to glide steadily until it reaches the stomach. In Horses, and 
particularly if they are old, there is some resistance at the last 
portion of the tube, and this must be overcome without too much 
force. When the gastric cavity is penetrated, which is known 
by the cessation of resistance and the length of sound introduced, 
the stilette is withdrawn from the latter, and the gases escape. 
But the sound is often blocked by food carried into it by the gases, 
and the stilette must be passed through it whenever this occurs ; 
even this, however, is not always sufiicient, and then it is neces- 
sary to practise rumenotomy. 
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CHAPTEE II. 

OPERATIONS ON THE STOMACH AND INTESTINES. 

Opebations on the abdominal viscera are comparatively few in 
animals, when compared with the large number practised on man- 
kind. There are several reasons for this. Disease of the viscera, 
especially that of a malignant nature, is much less frequent in 
them ; the after-treatment of some operations, even if these are 
undertaken, cannot be satisfactory, because of the difficulty, if 
not impossibility, of carrying out aseptic or antiseptic measures 
so thoroughly as in human surgery ; position cannot be fixed or 
controlled as in man, with whom the dorsal attitude is so valuable 
after abdominal operations, whereas the dorsicumbent position in 
all the domestic animals, though most desirable because of the 
great bulk and weight of the viscera in the Horse and Ox 
especially,, is most unnatural, and cannot be maintained without 
violent struggles and straining efforts, for more than a few minutes ; 
animal life is not so valuable as human life, and the expense of 
operations and their subsequent treatment only too frequently 
militates against their adoption ; while a perfect, or even a useful, 
cure cannot always be guaranteed, and without this operations are 
not usually sanctioned. Human life is too sacred to be sacrificed, 
and suffering is not allowed to continue, if by operation the one 
may be preserved or the other alleviated, even if the patient remain 
crippled or useless to himself and the community for the re- 
mainder of his days ; while many appliances, conveniences, and 
means for restoring him to usefulness or an endurable existence 
are at the disposal of the surgeon, but are not available for the 
veterinary surgeon. 

Notwithstanding all these disadvantages, operations on the 
abdominal organs of animals are more frequently attempted now, 
and often with more successful results, than was the case a few 
years ago, and especially since the introduction of asepticism ; 
for many veterinary surgeons have adopted this system, so far as 
it can be employed in their practice, and with great advantage ; 
as it has enabled them to undertake operations which they pre- 
viously would not have ventured upon — at least, with any hope 
of success ; while it has given them confidence, which may lead 
them to attempt others that will rescue animals friam suffering 
and inefficiency, or even death. 

Lapaeo-Eumenotomy. 
This operation is performed on Euminant animals, chiefly the 
Ox tribe, for impaction of the rumen with food, or its dangerous 
distention with the gases given off by fermentation while its 
function is partially or wholly in abeyance, and these gases cannot 
escape by the ordinary channel, the cESophagus. 
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Gastrotomy might be the term employed to designate the 
operation ; but the above is perhaps preferable, as only one 
division or compartment of the viscus is most seriously involved, 
the rumen. In the Ox tribe this is an immense receptacle, 
occupying nearly three-fourths of the abdominal cavity, and 
situated chiefly on the left side, where, when it is distended, it 
forms externally a great prominence between the angle of the 
haunch and the last rib, where it may be punctured or incised. 

When the disengagement of gases is rapid, the symptoms are 
quickly developed. They are : uneasiness, breathing and pulse 
quickened, the superficial veins become enlarged, there is great 
abdominal distention of a tympanitic character at the upper 
part of the left side, though as it becomes more acute it extends 
to the right side. The breathing is quicker, shallower, and 
dyspncEa is more and more marked as inflation progresses, until 
the animal falls and dies of suffocation, if not relieved. Death 
often occurs in a very brief space. 

The condition may be treated at the very commencement with 
internal remedies, or by oesophageal catheterism; but in acute 
cases these are not often successful, and as time is of great 
importance, it is generally advisable to resort at once to (1) punc- 
ture, or (2) incision of the rumen. 




Fig. 364.— Tbocar and CANsnLA foe Tympanites in Cattle. 



When the presence of injurious foreign bodies is suspected in 
the rumen, that viscus may be incised, and search made for them 
in its cavity, and even into the second compartment of the 
stomach. 

Opbeation— 1. PuNCTUEE.— The operation is very simple, and 
can be readily performed. 

Instruments. — A large trocar and cannula (Fig. 354), or even a 
pocket-knife in an emergency. 

_Po'si<*o«.— Standing. The animal, if restless, may be held 
(right side) against the wall by an assistant, and, if hkely to kick, 
the tail should be passed round the left leg and held firmly ; the 
nose-clamp can also be applied. 

Technic— If there is time, the hair may be removed from the 
seat of operation, and the skin cleansed. The part for puncture 
may be anywhere between the angle of the ilium or haunch and 
the last rib, a few inches from the transverse processes of the 
tumbar vertebra, on the left side. The operator stands facing 
that side, and either makes an incision through the skin at the 
part indicated— which is preferable, because of the thickness of 
the skin— or drives the trocar and cannula, previously oiled or 
wetted, directly through the skin into the rumen with a slight 
rotary twist ; a smart blow on the handle with the open hand 
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may be necessary to effect penetration. The instrument should 
be passed to a considerable depth— as far as the shield if need be 
— and the trocar withdrawn, when the gas will escape with force, 
though the cannula may be frequently blocked by food passing 




Fig. 355. — Tbansvebsb Section of Ox's Body between the Last Bib and Antekior 
Spinous Fbocess of the Ilium. (After Ellenberger and Baum.) 

A, Left side ; B, idight side ; C, dorsal region ; D, ventral region, a. Rumen ; h. colon ; c, small 
Intest^e ; d, gluid ; «, pancreas ; /, psoas magnus muscle ; g^ abdominal mtiscles. 

into it ; this must be pushed back by the trocar, a long probe, or 
piece of stick. 

The cannula remains in the rumen until the gas has escaped 
and the animal is relieved. Some cannulas have a hole in each 
side of the shield, in which a tape is tied ; the two tapes are 

22 
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fastened round the body, and in this way the tube can be re- 
tained in the cavity for a long time ; as the tapes beconae tense 
or unduly relaxed, however, according as the rumen becomes 
flaccid or the cannula becomes choked from particles of food, 
some practitioners pass a tape through the skin and over the 
shield at each side in the manner of a loop, which effectually 
retains the instrument in the wound. 

Medicaments may be passed through the cannula into the 
rumen to fulfil certain indications— for example, when fluid, food, 
and gas are ejected through it like soap-bubbles, this condition 
can be largely remedied by pouring a quantity of ether into the 
instrument, so as to reach the cavity. 

Sometimes subcutaneous emphysema is a sequel when the 
trocar has been introduced without first incising the skin; but 
this usually disappears in a few days. Abscess and peritonitis 
have also been reported as sequelae ; but these must be exceed- 
ingly rare, and due to some mismanagement. 

When the only instrument to hand is a knife, this is held like 
a dagger, the back towards the vertebras, and a stab made through 
the skin directly into the rumen. The wound should be suf- 
ficiently large to admit two fingers, which keep the lips apart, 



Fig. 356. — Trocar and Cawnula for Eumenotomy in Sheep. 

and so permit the gas to escape ; but it will be evident that this 
procedure is not so safe as that with the trocar and cannula. 

The operation is performed in a similar manner in the Sheep 
and Goat, the trocar and cannula being much smaller (Fig. 356). 
The wool or hair must be clipped off the part where the puncture 
is to be made. 

Aftee-Teeatment. — No after-treatment is required, as the 
wound soon heals when the cannula is removed. The wound 
may be dressed \yith an antiseptic, however, and especially if 
flies are about. 

2. Iticision. — When the distention of the rtunen is due to a 
large quantity of fermenting food, and the cannula does not afford 
sufficient reUef, then the organ should be incised to a sufficient 
extent to allow of much of the food being removed through the 
wound by means of the hand or duck-billed forceps. 

Instruments aiid AppUanoes. — Bistoury or scalpel ; suture needles 
and strong silk thread ; duck-billed forceps or Brauer's ttocar and 
cannula, or both ; a towel or piece of waterproof material ; large 
sutuie or small seton needle, and tape, 

Various trocars or gastrotomes have been devised to facilitate 
the removal of the food from the rumen, such as those of 
Brogniez, Sajoux, and Brauer ; but only the latter appears to 
have been much employed, because it is the simplest and easiest 
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managed (Eig. 357). It is a magnified trocar and cannula, the 
latter being so large that the food can be removed through it by 
means of duck-billed forceps ; the cannula is made of thin gal- 
vanised iron, though it might be of steel, is oval in shape, being 
nearly five inches long, and about two inches wide at the top, 
and a little smaller at the bottom ; while the stilette (similar in 
form) and its handle are of wood, the point being formed by two 
sharp steel blades fixed on it. If this trocar is not used, then it 
is well to have a towel, a large syringe, and water and sponges. 

Position. — The animal is secured in the same position as for 
puncture of the rumen. 




Fig. 357.— BRAUEH'a GASTROtOME. 

<i, Its trocar and cannula ; 6, Bheath or collar. ■ 

Tbohnic— If possible, the hair should be removed and the skin 
cleansed afthfe part to be incised, which is about the same place 
as, or a trifle hiiher than, that recommended for puncture of the 
rumen. The incision is to be made in the same way, with the 
back of the bistoury towards the spine, the kmfe being thrust deeply 
through the skin and muscles into the rumen, and drawn down- 
wards so as to make a convenient-sized wound-say four to eight 
^ches long-according to the si.e of the operator's hand, ta,king 
care to have the skin and muscle incision as long as, or even a little 
longer than, that in the rumen. When the operator is not very 
expert, or v;hen the case is not very urgent, the skm may be first 
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incised, then the muscles and peritoneum, and finally the rumen, 
•which then presses up through the opening and can be most 
readily penetrated. Gas and particles of food are usually forcibly 
ejected for a brief period, and as the former is inflammable, it is 
advisable not to have a light in too close proximity. 

Before commencing to remove the ingesta, it is well to take 
precautions against portions of it escaping into the peritoneal 
cavity. One way to avert this troublesome accident is to pass a 
>^ towel, or, better, a piece of thin waterproof material, partly into 
the rumen at the lower part of the wound, the other portion being 
left hanging out ; another is to pass a narrow tape, by means of a 
large suture needle, through the skin, muscles, and rumen, so as 
to bring them close together at the lower part of the incision ; 
and another is to pass a piece of tape in the same manner through 
each side of the opening, as this not only keeps the rumen close to 
the overlying tissues when the tapes are tied, but the ends of 
these serve to pull the sides apart, so that there is more room for 
the hand. 

The hand now removes the food carefully and leisurely, as some 
authorities have stated that if the rumen is emptied too quickly 
there is danger of the animal collapsing. It is not necessary to 
empty it completely, for if about two-thirds of the contents are 
taken away the case generally does well, and the operator and 
patient are spared further fatigue. 

When sufficient food has been taken out, if the patient requires 
it, a stimulant or any other medicine can be introduced into the 
rumen through the wound, and it is often good practice to pass 
in a quantity of salt and water — two or three gallons — which 
arrests further fermentation, and acts as a laxative and tonic. 

When Brauer's gastrotome is employed, the skin incisiqn is 
made about five inches long, and in the manner and direction just 
described, and the instrument forcibly driven into the rumen by a 
hammer or mallet, the long axis being of course vertical. Then 
the stilette or trocar is withdrawn, and the food lifted out with 
duck-billed forceps. It will be perceived that, in using this 
cannula, there is no danger of foreign matters entering the peri- 
toneal cavity. 

The rumen having been emptied to the necessary extent, the 
wound, after being cleaned, is then to be dealt with when the 
temporary sutures have been taken away. 

In cases in which foreign bodies are suspected to be giving rise 
to mischief in and from the rumen, the procedure is the same in 
opening it. Then the hand and arm are passed downwards and 
forwards into its cavitj', and search made there, and also in 
the reticulum, which is situated towards the right side. When 
the body or bodies have been found and removed, or if the 
search has been fruitless, the after-procedure is the same. The 
wound in the rumen itself is to be closed by interrupted suture of 
fine catgut or silk thread, the sides of the wound to be turned 
inwards, so that the peritoneal surfaces may be in apposition; 
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this ensures prompt adhesion between them. Then the muscles 
may be sutured in the usual manner, and the wound in the skin' 
left open, or muscles and skin may be brought together by 
strong waxed thread. It is sometimes advisable to apply a glue 
or Burgundy pitch plaster over all, to expedite healing and keep' 
away flies. 

Aftee-Tebatment. — Beyond care in feeding, little, if anything, 
requires to be done to the animal after the operation. 

Sheep. 

In Sheep a similar procedure has to be adopted, the wool being 
clipped off the part of the skin which is to be incised, and the in- 
cision made in the same place and direction as in the Ox ; but 
the wound, of course, must not be so large, as it is better to dis- 
pense with passing the hand into the rumen, and to employ, in- 
stead, long duck-billed forceps or tongs, if the food is sufficiently 
solid to be lifted out by them, or a small ladle, or even a long- 
handled spoon bent at an angle near the wide end, the concavity 
of this being upwards, if- the contents of the rumen are pul- 
taceous. 

Lapaeo-Gastbotomy. 

Allusion will be made hereafter to operations on the abdominal 
waU ; at present we will deal with those on the stomach and 
intestines, through the parietes of that cavity. 

Hitherto operations on the stomach, with the exception of 
those on the first compartment of that organ in ruminants, and 
which have just been described, have generally been performed' 
on small animals. The reticulum of the Ox has been explored by 
the hand being passed downwards and forwards to the right side ■ 
of the rumen, after incision of the flank on the right side as for 
rumenotomy. Gastrotomy, however, has seldom, if ever, been 
practised on the larger domestic animals, and has only been most 
successful in the Dog, having been resorted to for the extraction 
of foreign bodies from the stomach. 

Instrwnents and Appliances. — Those required for laparotomy, 
to be presently described, are sufficient. Appliances for carrying 
out antiseptic precautions as thoroughly as possible. 

Position. — Latericumbent or dorsicumbent, according to the 
situation of the laparotomy — flank or lower aspect of abdomen. 
The latter is usually preferred. 

Opebation. — The animal is completely narcotised, and the ' 
abdominal cavity is opened after the skin has been shaved and ' 
cleansed. One or more fingers are to be introduced through the 
wound ; in the larger animals the entire hand must be passed 
into the cavity. The stomach is sought for and carefully brought 
up to the wound, where it can be operated upon ; but every 
endeavour must be made to prevent any of its contents passing 
into the peritoneal cavity. This is best effected by bringing the 
part which is to be incised outside the abdominal wall ; to pre-- 
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vent the bowels following, they should be held back by sponge or 
oloth damp with antiseptic mixture, as carbolic acid, 1 to 100. 
After removal of the foreign body, the wound in the stomach 
should be closed by continuous or other of the sutures to be 
immediately described, the viscus washed with antiseptic solution 
—as boracic lotion — and returned to the abdominal cavity, and 
the external wound sutured as in laparotomy. Over and around 
this external wound boracic acid powder or iodoform should be 
sprinkled, a single or double layer of cyanide gauze applied, a pad 
of lint, absorbent wool, or fine tow being laid upon this, and a 
wide bandage placed over the whole and rather firmly secured 
around the body. If it is considered necessary to establish 
drainage, this should be effected by cyanide gauze tampon, in 
preference to an india-rubber or glass tube. 

Aftee-Tebatment. — No solid or fluid should be allowed to 
reach the stomach for some time, but a very small quantity of 
milk or beef -tea, to which a little brandy may be added, may be 
placed in the mouth by means of a sponge slightly saturated with 
it, reliance being placed upon sustenance administered per 
rectum by enema. After four or five days, small quantities of 
easily-digested fluid or semi-solid food may be given by the 
mouth, and a frequent but very limited allowance of tepid water 
to drink. If the animal be a Dog, it is advisable to have it 
muzzled immediately after the operation is completed, to prevent 
its tearing off the bandage and disturbing the wound. The 
muzzle should be worn until the wound is healed. The wound 
itself, if it has been properly sutured and dressed, need not be 
disturbed for two or three days, when it may be again treated 
antiseptically and the bandage reapplied; it should be kept as 
dry as possible. 

Gasteostomt. 

f 

, This operation, which consists in attaching the stomach to the 
abdominal wall — the parietal peritoneum only by preference — 
with the view of making a more or less permanent opening into 
the organ, so that nourishment may be passed into its cavity 
when food cannot reach it through the oesophagus, has not yet, 
so far as I am aware, been resorted to for this purpose in animals ; 
it has, however, been practised on them with experimental objects, 
and it might happen that it would be necessary to perform it in 
order to preserve life. It will therefore be briefly described in 
outline, the principles being applicable in the case of large as well 
as small animals. 

, Instrvments. — The same as for abdominal section. 

■ Position. — This will be latericumbent or dorsicumbent, the 
former if laparotomy is to be practised at the flank, and the 
latter if on the lower part of the abdomen. 

Opeeation. — The skin and abdominal muscles are incised to 
ijae extent of two to four inches, according to the size of the 
animal, all possible antiseptic precautions having been adopted. 
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The parietal peritoneum is cut through to a slightly less extent, 
and the stomach is sought for by one or more fingers ; when 
found,4t is wholly or partially drawn out and held by an assistant, 
while the operator attaches it to the peritoneum, all round the 
opening in that membrane, by means of sutures. These may be 
Halsted's sutures, each of which is in the form of a blanket 
stitch, passing in a radial direction through the peritoneum, then 
through a quarter to half an inch of the stomach wall, and back 
again through stomach and peritoneum ; it is then tied and the 
ends cut short. Bach stitch is placed from half an inch to an inch 
apart, the number required depending upon the size of the organ 
or the opening in the peritoneum. A guiding suture may be 
placed in the middle of the exposed portion of the stomach, and the 
skin wound may be lessened by one or two sutures. The organ 
is then put back into the abdomen without straining the sutures, 
the wound being packed with antiseptic gauze. The stomach 
retracts considerably, dragging with it the peritoneum ; in three 
or four days, however, when the gauze is removed, it is readily 
accessible, and an opening is made into it at the part indicated 
by the guiding suture, by means of a scalpel or tenotomy knife, the 
opening being made the required width with the assistance of a 
director. The width will, of course, depend upon circumstances, 
but it need not be lat'ge if only a catheter is to be fixed in it for 
the passage of fluid food or medicaments. The catheter is 
securely fixed in the stomach by tying it to the guiding suture. 

Attaching the stomach to the parietal peritoneum only is prefer- 
able to suturing it through the entire thickness of the abdominal 
wall, as it forms a firmer adhesion, returns to its normal position, 
dragging with it a funnel-shaped portion of parietal peritoneinn, 
which has a great tendency to contract, and so prevent the escape 
of stomach contents ; the stitches also, not passing through the 
skin and muscles, are not liable to become septic, and may there- 
fore be left in permanently, to serve as a support to the adhesions 
between the stomach and peritoneum. Deferring incising the 
stomach for three or four days after suturing it to the peritonetiin 
also obviates risks of wound infection.^ 

If a catheter is not inserted in the stomach, the fluids that 
escape, gastric or other, will tend to irritate the wound and cause 
trouble. This may be considerably, if not entirely, obviated by 
adopting a plan which has been successfully carried out in cases 
of gastrostomy in the human subject,^ in which the opening Was 
seldom larger than a sixpenny piece. A circular disc of sheet 
mdia-rubber, the thickness of a shilling, and nearly twice the 
diameter of the orifice to be closed, has a strong silk thread 
passed through it by a needle a little to one side of the centre, 
and back again a short distance from the first puncture, so that 
the two ends are parallel, these being six inqhes long. The disc 
is rolled up, held lengthways in a fine pair of dressing forceps, 
and introduced into the interior of the stomach, where, bein^ 
1 British Medical Journal, October 24, 1896. ^ Ibid., June 6, 1896. 
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released (the ends of the thread are held outside), it assumes its 
original shape. By drawing the strings the disc is lifted up 
against the mucous membrane, and prevents anything passing 
through ; it can be so kept by tying the threads across a roll of 
lint, or piece of wooden pencil, or a goose-quill placed over the 
external orifice, with sufficient firmness to keep the roll close on 
the skin. When fluids are to be introduced into the stomach, the 
threads are untied and held, the roll removed, and the disc 
pressed back into the stomach by means of a probe or director. 

Should it be desired to close the wound after gastrostomy, a 
similar procedure will suf&ce, the plate being allowed to remain 
without disturbance. It would be advisable, however, to have 
this made of some substance, as gelatine, which would in time 
dissolve in the stomach. There might be several threads or 
plated wires passing loopways through the disc, and this being 
placed and drawn up in the stomach in the manner just described, 
the margins of the fistula could be made raw by paring them, 
which will necessitate pulling out the organ to some extent ; on 
this being put back, with a handled curved needle each wire is 
threaded separately, and carried through the coats of the stomach 
and abdominal wall from within outwards close to the edge of the 
opening. In this way one row of sutures passes through one side 
of the opening, and the other row through the other side, so that 
the edges can be brought together and the sutures tied externally. 
In this way the opening is completely closed by what is practi- 
cally a button suture, the button being in the stomach. When 
sufficient time has elapsed the suture can be cut and withdrawn 
whole, the plate being dissolved, or, if insoluble, got rid of by 
vomition or through the intestinal canal. i 

Bntebocbntesis. 

The simplest operation on the intestines is that of puncturing 
them through the abdominal wall for relief in cases of tympanites 
in Solipeds, though it is attended with more risk of accident, and 
even of danger, than puncture of the rumen in the Ox. The risk 
is also greater if the intestine be punctured through the rectum, 
as is sometimes done, or even through the vagina. In cases of 
strangulated intestinal hernia, inguinal or ventral, when gases 
have formed in the strangulated portion to such a degree as to 
prevent reduction, puncture is resorted to for their escape. But 
the operation is most frequently practised in cases of intestinal 
inflation due to indigestion or obstruction, the portion of intestine 
punctured being either the caecum or colon, and the seat of 
puncture is generally the right flank, though tlie left may also be 
selected under certain circumstances. As mentioned, the dis- 
tended viscas may also be pierced through the rectum or vagina, 
but there are serious drawbacks to the selection of these situa- 
tions. We will therefore chiefly treat of the operation as performed 
from the external surface of the abdomen. 

^ British Medical Jmi/mal, July 4, 1896. 
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The operation is only resorted to in urgent cases, when the 
distention of the large intestines is so great as to lead to impend- 
ing suffocation, by pressure on the diaphragm and fixation of the 
asternal ribs, marked byi hurried, shallow respiration, distress, 
and unsteady gait ; the abdomen is greatly distended, particularly 
in the region of the flanks, and the animal rarely lies down 
because of the difficulty in breathing, though the restlessness may 
be as extraordinary as in spasmodic colic. To prevent a fatal 
termination, evacuation of the gas must be early and quickly 
effected, and as remedies are slow in removing what may be the 
cause of fermentation, this measure relieves the urgent symptoms, 
and permits of time for medicines to operate. 



^ 



Fic. 858.— Straight Trocak and Casnula foe Pusctuke of the Intestine. 




Fig. 359. — Curved Trocar and Cannula for Puncture of the Intestine. 




Fig. 360. — Improved Trocar and Cannula for Enterocentesis. 



Instruments and Appliances. — As the operation has usually to 
be hurriedly performed, without the opportunity for making 
special preparations, the instruments are limited nearly always to 
a trocar and cannula, and perhaps a bistoury in addition. But, 
if possible, scissors or a razor, a disinfecting sponge, a little ether 
or alcohol, iodoform, and collodion or pitch plaster, should be 
available, as well as soap and water. A twitch may be required. 

With regard to the trocar and cannula, these should be com- 
bined in an instrument measuring, excluding the handle, about 
six or eight to ten inches in length, and about one-third of an inch 
in diameter if round ; some operators prefer it a little flattened 
in shape, and instead of being straight (Fig. 358), others like it 
slightly curved (Fig. 359). An improved instrument (Pig. 360) 
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has the point of the trocar spear-pointed, so that the perforation 
in the intestine is only a fine slit, much smaller, and likely to heal 
more rapidly, than that made with the ordinary trocar. It is 
also longer than the ordinary trocars, so as to ensure its passing 
for some distance into the howel. The cannula has likewise a 
very fine bore, sufficient to allow the escape of gas, but less liable 
to become choked than a larger bore would be. The instrument 
has a cap or cover to protect the point from injury when not in use. 

The instrument should be kept scrupulously clean, in order to 
avoid unfavourable sequelae, and to ensure this it should be boiled 
for a few minutes before being used, when it may be made warm ; 
after, use it ought to be again cleansed, and washed in carbolic or 
boracic solution. 

Position. — The standing position is the most convenient for the 
operator, and is that which the animal usually maintain^ ; but 
the operation can be readily performed in the recumbent position, 
and sometimes with better success. 

Opeeation. — The right side is, for anatomical reasons, pre- 
ferred for puncture, as the caecum and higher flexure of the large 
colon are in that situation, and to these the gas ascends ; whereas 
on the left side the low-lying flexure of the colon is likely to contain 
more fseculent matter. The operation has been performed in 
various places in the region of the flank when gas does not 
escape after one puncture, and generally with impunity, owing to 
the extremely distended condition of the large intestines ; but the 
normal situation of these viscera indicates where enterocentesis 
is most likely to be successful (Kg. 361). High up oji the right 
flank the distention is generally most marked, and tympanitic 
resonance loudest on percussion ; where this is greatest should 
be the seat of puncture. As a rule, the instrument is inserted at 
a point on the right side, between the external angle of the ilium, 
the transverse processes of the lumbar vertebrae, and the middle 
of the last rib. This will ensure the entrance of the trocar into 
the arch of the caecum or, if lower, the colon ; the former being 
situated above the latter, and the visous whose evacuation gives 
the best results. If the left side is selected, the puncture should 
be made much lower — almost in front of the stifle, in fact. It 
may be necessary to apply a twitch to the nose to steady the 
animal, and it may also be advisable to have the fore-foot, on the 
same side held up, to prevent injury to the operator. 

If there is time and opportunity, the skin at the seat of opera- 
tion should be prepared by clipping or shaving off the hair, wash- 
ing well with soap and water, and rubbing with ether, then with 
carbolic solution. 

Tbchnic. — It is advisable to make a small opening through the 
skin by means of the bistoury or rOwelling scissors, as this facilitates 
the passage of the trocar. This incision may be made immediately 
pver the part to be punctured, or the skin may be drawn to, one 
side of it and the incision practised, so that the abdominal wound 
^ill be covered by intact skin when the cannula is.witMrawn- u 
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The trocar is inserted into the incision and held perpendicu- 
larly in the left hand ; with the palm of the right hand a smart 




Fig. 361. — Transverse Section of Hoesk between the Last Bib and Anterior 
Spinous Process of Ilium. (After Ellenberger and Baum.) 

A, Left side ; B, t-ight side ; C, dorsal region ; D, ventral region, a, csecum ; &, c, right flexures 
of colon ; d, left flexure of colon ; e, transverse colon ; /, femoral artery ; g, posterior vena 
cava ; A, small intestine convolutions ; i, rectum ; j', colic artery ; fc, inferior colic artery; 
L, superior colic artery ; m, rectal artery ; n, small mesenteric artery ; o, aorta ; p^ Itimbar 
vertebra ; q, psoas magnus muscle ; r, psoas parvus mvtscle ; «, gluteus medius ; % longissi- 
mus dorsi ; w, transversalia abdominis ; v, obliquusexteruus abdominis; m>, obliquus intemus 
abdominis ; ;c, panniculus camosus ; ^, rectus abdominis ; 



blow is given on the top of the handle, so as to drive the instru- 
ment some inches — three to five — into the cavity of the intestine ; 
the trocar is then withdrawn steadily by the right hand, and the 
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gas escapes through the cannula with a hissing sound ; the tube 
is kept in the viscus until the tympanites has been dispelled. 

If no gas escapes at the first puncture, a second may be made 
a shprt distance lower or higher, though care must be taken not 
to go too near the kidney ; or if the exit of gas is checked by 
faeces getting into the cannula before the distention is sufficiently 
reduced, the trocar may be pushed into the tube again, or a 
probe, quill, or twig inserted in order to clear it. When the gas 
has been evacuated, the cannula is removed slowly by a slightly 
rotatory movement, great care being taken that no foreign matters 
escape into the peritoneal cavity or into the tissues beneath the 
skin. 

, In cases of torsion of the large intestine, when tympanites 
may be very great, haemorrhage often takes place into the viscus, 
and instead of gas escaping, blood flows from the cannula. Such 
cases may be regarded as hopeless. 

As has been remarked, enterocentesis may be performed 
through the wall of the rectum, but this is neither so easy nor so 
safe an operation as the one just described. To do it, the rectum 
is emptied of fseces for a considerable distance, then the oiled 
hand, armed with the trocar and cannula, the point of which is 
guarded by the fingers or by a small piece of cork, which can be 
readily rubbed off when required, is passed well into the rectum 
and clear of the pelvic cavity ; when it has reached the desired 
spot, the point of the instrument is uncovered, and pushed down- 
wards and rather outwards to the right. When it has penetrated 
some inches, the trocar must be withdrawn by the fingers, the 
cannula being still pushed downwards, so as to leave more room for 
the trocar to leave it. The trocar is removed from the rectum, 
its point still covered by the fingers, and the hand being again 
introduced, it holds the cannula, and moves about the distant end 
if needed, until a sufficiency of the gas has escaped, when the 
tube is taken away. 

Aftbe-Teeatment. — In the majority of cases no after-treat- 
ment is required, though to ensure a rapid recovery it may be 
well to dress the wound in the skin, cleansing it and powdering it 
with iodoform. It may be covered with a piece of adhesive 
plaster. 

Complications do, however, occur, especially if asepsis has beeh 
neglected, or the operation has been improperly performed. The 
bowel has been torn ; haemorrhage has resulted from the trocar 
wounding a bloodvessel ; abscess has formed at the seat of 
puncture or below it ; peritonitis or septicaemia has occurred ; 
and subcutaneous emphysema has even been observed. But 
these are very infrequent accidents, and may be attributed chiefly 
to carelessness in operating, or the neglect of antiseptic pre- 
cautions, and must be treated, when recovery is possible, accord- 
ing to their indications. 
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Entbeotomy. 

Incision of the intestines has been frequently practised in the 
Ox and Dog for the removal of obstructions, and the operation 
has been followed by recovery. In the Horse, however, it has 
been generally unsuccessful, probably because it was resorted to 
when too late, and perhaps also because antiseptic measures were 
neglected or imperfectly carried out. When performed early and 
under favourable circumstances, success might be anticipated in a 
fair proportion of cases, even in the Horse ; though it offers better 
prospect of a favourable result in the smaller animals. 

The cases that demand operative interference must depend 
upon circumstances which the veterinary surgeon will have to 
carefully consider before arriving at a decision, and in some 
instances this decision will have to be made without delay after 
a satisfactory diagnosis has been made. In the words of Mac- 
queen, ' Abdominal diseases amenable to surgical treatment, with 
few exceptions, may be diagnosed in Dogs by manipulation, in 
Cattle by rectal exploration or by rumenotomy, but in Horses 
diagnosis is extremely difficult. The size, disposition, and rela- 
tions of the viscera, and the common symptoms they provoke 
when diseased, give little hope of greater accuracy in diagnosis 
so long as only current methods are pursued. In the future, 
exploratory incision may be reasonably expected to give some 
assistance. When it has been shown that the peritoneum can 
be opened without risk to the patient, or without adding to the 
gravity of the disease that may call for relief, present difficulties 
will diminish, and in time perhaps disappear. This view, in face 
of past and present practice, may be too sanguine ; but with 
anaesthetics to suspend movement, and antiseptics to prevent 
contamination of surgical wounds, expectant treatment and 
dangerous delay may yet give place to more active measures. 

' Assuming that cases of volvulus, invagination, internal hernise, 
and obstruction by bands, pedunculated tumours, or by concre- 
tions, can be treated by surgical interference, the question arises : 
How may these conditions be distinguished from other abdominal 
affections ? At once I confess my inability to give a satisfactory 
answer. The history of the patient ; the character of the pain, 
whether intense and continuous, or subacute and intermittent ; 
distention, local or general; constipation, persistent or inter- 
rupted ; the action of eserine ; the posture of the patient ; back- 
ing ; straining ; the quantity of urine passed ; the rejection of 
clysters; expulsion of flatus; and the symptoms sometimes 
afforded by palpation, percussion, and auscultation, merely 
suggest a possible cause — all are fallacious and unreliable in the 
diagnosis of the diseases just mentioned. If examination per 
rectum gives more assistance, it does not always yield satisfaction. 
The height of the operator and the length of his arm should be 
considered, as well as the state of the horse's bowels. In a 
healthy horse, fifteen hands high and of medium coupling, the 
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hand may reach the coeliac axis ■ and the last rib. In a long- 
loined sixteen-hands carriage-horse, lying on his right side, I have 
felt without difficulty the border of the spleen, the last rib, and 
the left kidney ; but in the standing horse I have never reached 
the spleen. Experiment warrants the assertion that an imaginary 
vertical plane falling from the first lumbar vertebra to midway 
between the xiphoid and umbilicus represents the forward limit 
of rectal exploration. Employing the left hand for the right half 
and the right hand for the left half of the abdomen, all the viscera 
behind this boundary may be examined more or less satisfactorily 
in the healthy horse. In abdominal disease, especially in ob- 
struction, the intestines are often crowded towards the pelvis, 
and frequently the hand cannot pass onwards in consequence of 
straining and pressure from distended bowels. But when the 
hand has reached the flank it may, and sometimes does, discover 
displacements, volvulus, or invagination ; recognise and remove 
concretions ; ascertain the condition of the contents of the colon; 
caacum, floating colon, and small intestine ; and in hernise dis- 
tinguish and liberate omentum and bowel. Cases that give no 
sign to exploration are uncommon, and without this precious 
aid diagnosis, whether positive or negative, is doubtful. In this, 
as in other diagnostic efforts, the spirit of the practitioner 
dominates procedure. With faith in possibiUties, rectal explora- 
tion may be tried again and again, and information may be gained 
at every investigation.' 

With accidental wounds of the intestines, there cannot be 
much difficulty in deciding what ought to be done in the way of 
operation, as this will depend to a considerable degree on the 
nature and extent of the lesions. The same remark applies to 
the extraction of foreign bodies, and to the presence of disease, 
displacement, etc. If an incision has to be made, this should 
always be, whenever possible, in the direction of the long axis of 
the intestine, and not transversely. 

Instruments mid Appliances. — These will be the same as for 
laparotomy (which see), with the addition of spring and dressing 
forceps, straight and curved suture needles, a number of milliner's 
needles — straws No 5— to stitch intestine, Chinese silk twist 
(No. 1). Eor intestinal suture silk thread is to be preferred; 
because of its being easily rendered aseptic, and also because of 
its softness, flexibility, and toughness. It should be well stretched 
by winding it on a small ruler, boiling it in water for some 
minutes, stretching it again in the same manner, and then placing 
it in a 5 per cent, solution of carbblic acid. Black thread may 
be considered more advantageous than white, as it is more easily 
seen. All the instruments employed should likewise be rendered 
aseptic. These may vary, according as the animal is large or 
small, and special instruments vrill be needed for certain pur- 
poses, such as a small trocar and cannula to puncture the 
intestine. 

Asceptie indications must be carefully observed throughout. 
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Position. — This will depend upon the animal operated on, but 
it must be dorsioumbent or laterieumbent. If the latter, the 
side to be uppermost must depend upon circumstances connected 
with the anatomy of the part, and the cause for operation. The 
abdomen is opened at the flank, or near the linea alba, and 
parallel to it. 

Opekation. — The animal is rendered partially or totally un^ 
conscious ; the latter is the more desirable. The skin, after being 
shaved and cleansed, is incised to the necessary extent, together 
with the subcutaneous tissues and peritoneum. The portion of 
bowel to be operated upon having been exposed, is opened. The 
part at which the incision is made will, of course, depend upon 
circumstances. Macqueen, in operating upon the Horse, gives the 
following directions : Pass a large sponge, wrung out of a 2f per 
cent, warm carbolic solution, into the abdomen, and get tar- 
latan ready. Pass the hand into the abdomen, bring out the 
bowel, and hold it gently until the assistant has placed pieces of 
tarlatan, moistened with warm carbolic solution (2^ per cent.), 




Fig. 362. — Lembert's Suture. 

around the wound. This done, let him (the assistant) take the 
bowel between his fingers, applied like clamps, the hands resting, 
one in front, the other jbehind the wound. Incline the bowel 
towards the Horse's thigh, and slit the free border with scissors'; 
remove contents, and wash its mucous lining.' 

The precedure may require to be varied somewhat, but thie 
above is an outline of the course that ought to be adopted. The 
incision should be made in the direction of the long axis of the 
intestine, and its extent will depend upon the cause for it ; if it be a 
calculus, concretion, or other foreign body, the opening should be 
sufficiently wide to allow it to be extracted without lacerating 
the borders of the wound. 

When the intestinal wound is to be closed, the operator has a, 
choice of bowel sutures, either of which he may employ as he 
thinks fit. We will briefly describe them, but before doing so it 
may be repeated that the Chinese silk twist No. 1, prepared as 
already described, is best adapted for closing intestinal wounds. 

Lembeet's Sutuee (Fig. 362) is perhaps the one most fer- 
quently employed. In this the suture is passed through the 



346 OPERATIONS ON THE DIGESTIVE APPARATUS. 

serous and muscular coats, as well as the submucosa, for a reason to 
be given hereafter, though this tissue is not included by Lembert, 
Joubert, [and others; the mucosa is exempted. The needle is 
entered vertically about one-fourth of an inch from the margin of 
the wound, by gentle pressure on its blunt end with the pulp of one 
of the fingers, then pushed through the above-mentioned textures, 
carried along about an eighth of an inch beneath them, and 
brought out at the same distance from the wound, which it is 
carried across, and reinserted at an eighth of an inch from the 
border, carried beneath the same textures for the same distance, and 
made to leave at one-fourth of an inch from the wound. The thread 
is then cut, and the same procedure adopted for the other sutures, 
which should be placed one-eighth of an inch apart. When all the 
sutures are applied, they are tied separately, the ends being cut 
off near the knots. It may be observed that instead of the 
sutures being tied separately, the wound may be closed by one 
continuous suture applied in the same manner, forming what is 
called the ' square ' or * quilt ' stitch ; the thread, instead of being 
cut from the needle when it has been passed through both sides, 
being made to form a like stitch at a short distance, then passed 




Fig. 363. — Apposition op Febitokeal Subfacbs of Margin of Wound by 
Lkmbert's Sutube. 

to the side from which it started, and so on until the end of the 
wound is reached. Or when it has been passed across twice it may 
be cut, and the two ends tied on the same side ; this certainly con- 
stitutes it a multiple suture, but then the ties are only half as 
numerous as in Lembert's method. In drawing the edges of the 
wound together, these should be inverted, so as to bring the 
serous membrane on each side into immediate apposition 
(Mg. 363), and so as to effect rapid union. 

Joubeet's Sutuee is sometimes employed, though it is not so 
good as Lembert's, because it passes through the mucous mem- 
brane of the intestine. Yet there are occasions when it may be 
useful. The needle is passed obliquely through the wall of the 
intestine from without inwards, so that it enters about one-third 
of an inch from the margin of the wound, and emerges about 
one-eighth of an inch ; it passes through the opposite side at one- 
eighth of an inch from the wound, and comes out on the surface a 
little beyond this. The sutures are placed about one-fourth of an 
inch apart, and successively tied, the ends being cut off close to 
the knots ; but in drawing the borders of the wound together 
care must be taken, as in Lembert's suture, to invert the edges 
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of the peritoneum, so that the two surfaces may come in contact 
(Fig. 364). 

Gely's Sutuee has its advantages in certain cases, and may 
even be preferred by some operators to Lembert's in all cases of 
wounds in the stomach, intestine, or uterus. Each end of a long 
thread is passed through a fine suture needle ; one of these is 
pushed through the intestinal wall beyond one extremity of the 
wound, and brought out about one-fourth of an inch on the same 




Fig. 364.^-JoirBEET's Suture. 

side, parallel to the wound, and about one-eighth of an inch from 
it. The same mancBuvre is executed on the opposite side with 
the other needle ; then the first needle is carried across the 
wound and passed into the hole made by the exit of the second 
needle, and made to come out again parallel to the wound, about 
one-fourth of an inch from its last entrance. This is repeated 
with the second needle, and so on, the intercrossing being carried 
out as in lacing a boot (Pig. 366), until the other end of the 
wound is reached, when the two threads are brought to the 
surface a little beyond the wound, and sufficiently tightened 




Fjg. 365.— Commencement of Gely's Suture. 



Pig. 366.— Gely's Suture oompleted. 



throughout, by means of two pairs of dissecting forceps, so as to 
close the opening and bring the inverted margins of the peri- 
toneum against each other without a wrinkle. The ends are tied 
securely and cut off near the knot (Fig. 366). 

"Wolflee's Sutuee somewhat resembles Lembert s in avoiding 
the mucous membrane, but it passes twice through the serous 
and muscular coats on each side of the wound, as shown in the 
annexed figure (Fig. 367). 
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Czeeny's Sutueb is also similar to Lembert's, the only differ- 
ence being a double passage through the serous and muscular 
tunics, as in Wolfler's suture, at one point, and only through the 
serous membrane at another. The thread is passed through the 
two tunics, as in Lembert's suture, then another thread is passed 
through the serous membrane alone at a point one-third of an 




Fig. 367.— WSls'ler's Sutoke. 



Fig. 368.— Czesny's Stjtdre. 

1, Suture through the sero-muacular tunic ; 2, suture 
through the serous tunic only. 



inch farther from the wound than the first. By this means the 
lips of the wound are kept in contact on the serous surface for a 
depth of nearly half an inch, while the sutures do not penetrate 
the mucous membrane (Fig. 368). 

Sometimes, as a result of disease or accident, so much of the 
intestinal wall may be destroyed or has to be removed, that if the 
borders of the wound were brought together, the lumen of the tube 




Fig. 369.— Mode op making am Intestinal Gkaft.' (After Cadiot.) 



would be diminished to such a serious extent as to be almost 
equivalent to obliteration. In such a case intestinal grafting 
might be attempted in animals, as it has given good results when 
practised in the human subject. This grafting is carried out as 
follows : A loop is made of this portion of the intestine, and the 
opening, or wounded side, is brought into contact with the oppo- 
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site wall of the loop ; the two portions of intestine are then 
attached to each other by means of Czerny's suture passed 
through them around the woimd, as in the accompanying figure 
(Pig. 369). 

It should be again remarked that, in bowel suturing, it is most 
essential that union between the divided surfaces should take 
place as rapidly as possible, therefore co-aptation of the serous 
surfaces ought to be complete ; and also that infection of the 
wound from the intestine should be averted, by passing the 
sutures through the serous and muscular tunics only, avoiding 
perforation of the mucous membrane. In insisting upon the ob- 
servance of this precaution in enterorrhaphy, it must be observed 
that in speaking of the exclusion of the mucous membrane from 
the suture, and the inclusion of the serous and muscular coats, it 
should not be inferred that the thread is only to be passed 
through the latter. They will be found too fragile to withstand 
the strain and cutting action of the thread, and in order that the 
suture be effective for a certain length of time, it should include 
the submucosa, which has far more tenacity and resistance than 
these two tissues combined. Therefore the needle should pass 
through the serosa, musculature, and submucosa, and it is prob- 
ably through neglect of including the latter that cases of enter- 
otomy and enterectomy are not so successful as they might other- 
wise be, as stitches readily give way when the tough submucosa 
is not secured in the suture. At the same time, the stitch should 
not enter the lumen of the intestine, lest leakage take place. As 
Dr. Halsted points out,i it is not difficult to familiarise one's self 
with the resistance furnished by the submucosa, and it is quite as 
easy to include a bit of this coat in each stitch as to suture the 
serosa and the muscularis alone. 

The wound in the bowel having been sutured, the peritoneal 
cavity is to be cleansed, if it has been soiled by the contents of 
the intestine, blood, or extraneous matters, and the abdominal 
incision closed in the manner hereafter to be described. 

Aftbe - Treatment. — The animal must be kept as quiet as 
possible for some days, and only a sufficiency of very nutritious 
food in the least bulky form and in a soft condition allowed, with 
a limited amount of tepid water to drink. 



Enteeectomy. 

Excision of a portion of intestine has been successfully prac- 
tised in Cattle and Dogs for irreducible strangulation and invagi- 
nation of that viscus ; but it has been hitherto unsuccessful in the 
Horse, though there is no reason why it should not be sometimes 
followed by recovery in that animal, especially if the small intes- 
tine is operated upon, and the operation is done skilfully, suffi- 
ciently early, and with the usual antiseptic precautions. 

1 Bulletin of tlie Johns Hopkins Hospital, January, 1891. 
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350 OPERATIONS ON THE DIGESTIVE APPARATUS. 

Instruments and Appliances. — Thesfe are the same as for laparo- 
enterotomy. 

Position. — This may either be standing in the case of Cattle, 
when the animal is placed with its left side against a wall and the 
flank opened on the left side ; or latericumbent or dorsicumbent 
in the case of the Horse, Dog, or Pig, though the last-named 
position is usually preferred when the small intestine is to be 
operated upon, the abdomen being opened at or near, and parallel 
to, the linea alba. If the cavity is to be opened at the flank, then 
the position must be latericumbent, the right or left side being 
uppermost, as circumstances may require. This situation is to 
be preferred whenever possible in the larger animals, as.it is the 
most favourable for the healing of the abdominal wound, though 
it may not be the most advantageous for reaching and manipu- 
lating some of the viscera. Opening the abdomen at its lower 
part, towards the linea alba, offers the greatest advantages in 
small animals, as it affords more room for the operator, and gives 
direct access to all the abdominal organs, while the heaUng of 
the wound can be better controlled than in the Horse or Ox, 
in which the great weight of the viscera imposes a severe strain 
on sutures and bandages. 

If abdominal section must be performed towards the linea alba 
in such animals, then in closing the wound everything must be 
done to ensure its security by employing quilled or similar 
sutures, long strips of adhesive plaster, and wide body-bandages. 

Operation. — Laparotomy ' is performed, and the portion of 
intestine to be operated upon is sought for, withdrawn from the 
abdominal cavity, and ligatured with tape, or clamped on healthy 
bowel at a short distance from the part to be resected, and on each 
side if possible ; if not possible, then on the side next the stomach. 
The bowel should be quite empty at the part that is to be out 
through, to prevent contamination of the peritoneal cavity. If it 
be the small intestine, the mesenteric vessels will probably have 
to be tied with antiseptic silk thread at the part which is about 
to be removed. Portions of omentum which are damaged or in 
the way should be cut off ; a ligature may be required to prevent 
bleeding. 

Eesection is best effected by means of scissors, care being 
taken that when the portion is gangrenous it be removed com- 
pletely, so that the remaining ends are quite sound and healthy. 

As much of the bowel as may be necessary having been out 
out, the divided ends, cleansed with antiseptic solution, are held 
by one or two assistants, while the operator proceeds to apply 
appropriate sutures to the mesentery and the wound. With 
regard to the separated mesentery, Macqueen insists that no gap 
should be left between it and the bowel, and that it ought to be 
carefully folded to the right or left, and secured by fine sutures 
placed .at the borders of the fold, or a piece of mesentery can be 
excised and the edges united by continuous suture. 

Approximation of the divided ends of the intestine is effected 
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by suture, either continued or interrupted, and Lembert's, 
Czerny's, or Wolfler's will be found best adapted for the purpose, 
though Chaput's has been highly commended in enterectomy. 
"Whenever circumstances admit, the continuous suture is to be 
preferred, as it is more effectual in hindering the escape of infect- 
ing matters from the interior of the bowel ; and if the mucous 
membra'ne is not perforated by the stitches, this danger is still 
further averted. The following is the procedure in applying 
Chaput's suture : Throughout the whole extent of each margin of 
the ends of the bowel, separate the muscular from the mucous 
coat for about one-third of an inch, then place a row of non- 
perforating sutures through the edge of that coat, after excision 
or invagination inside the intestine of the detached portion ; this 
done, place a second row of perforating sutures in the sero- 
muscular coats (Fig. 370, A and B). On the posterior semi-cir- 
cumference of the intestine the sutures in the mucous membrane 
are tied inside, and on the anterior semi-circumference they are 
tied outside. Above the sero-muscular sutures may be placed 




Fig. 370.— Chaput's Intestinal Sutdees. (After Cadiot.) 

A, Suture by abrasion, first procedure : 1, mucous membrane suture ; 2, suture by abrasion. 
B, Second procedure : 1, mucous membrane suture by inflexion ; 2, suture by abrasion. 

another row, passed through the serous membrane alone, to make 
the union more secure. 

A simple and rapid method of performing enterectomy in the 
Dog has recently been published.^ The abdomen having been 
opened and a loop of small intestine drawn out, this was clamped 
in two places by means of a thin flat piece of wood pointed at one 
end, and having a slit in each end through which a piece of tape 
could be passed. The tape, knotted at one extremity, having been 
passed through the slit in the blunt end, the sharp end of the 
piece of wood was pushed through the mesentery close to the 
bowel, and the tape, passed over the bowel and through the other 
slit, was pulled sufficiently tight to compress the bowel be- 
tween the piece of wood and the tape to the desired degree and 
then fixed with a pair of artery forceps. This simple and easily 
improvised piece of apparatus worked very efficiently. On cutting 
through the bowel, its lumen was found to be full of tape-worms. 
After several feet of these had been removed, the operation was 
proceeded with. There was some difficulty in detaching the 
peritoneum from the upper end of the intestine, but when de- 

^ Rogers, British Medical Journal, April 11, 1896. 
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nuded the muscular coat was easily approximated to the peri- 
toneal coat of the lower end by a continuous suture, which was 
laced up so as to bring the surfaces into intimate contact with- 
out being so tight as to be likely to cut through the included 
coats of the intestine. A second continuous suture was now em- 
ployed to unite the triangular gap in the mesentery, beginning at 
the apex. When the bowel was reached, the suture was continued 
around the gut to draw the piece of reflected peritoneum down 
over the first row of sutures, and to attach its deep fibrous surface 
to the serous surface of the peritoneum of the lower portion of 
the gut (Figs. 371, 372). This was successfully accomplished, 
except over a small portion, where the reflected peritoneum had 





Fio. 371. — RoGEBs' Suture. 

A shows the peritoneal coat of the Intestine turned hack from one end of the section ; B, method 
of passing the inner suture ; 1, serous coat ; 2, muscular coat ; 3, mucous coat. 



A 




Pig. 372.— The Same. 

A, Ends of section brought in apposition on tightening the inner suture ; B, second 
suture shown in position, completing the junction. 

curled up and could not be brought down quite so far as was 
desired. The clamps having been removed and the hole in the 
mesentery sutured, the intestine was returned, the abdominal 
wound sutured, and dressings strapped on it. The animal made 
an excellent and an uninterrupted recovery ; it was sick on the 
day following the operation, passed a dark motion on the fourth 
day, and well-formed motions subsequently ; on the seventh day 
the abdominal wound was united, when the stitches were re- 
moved and ordinary food allowed. On the fifteenth day the Dog 
was killed, when it was found that the abdominal wound was 
soundly healed ; the great omentum was adherent to the outer 
side of the junction in the intestine, which was thickened at this 
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point. The gut was very firmly united, and no stitches could be 
seen ; a current of water flowed freely through it, and on passing 
the little finger into the bowel above the junction the first joint 
could go beyond the union, though in the normal intestine it 
fitted closely, showing that there was no material constriction at 
the seat of the resection. The advantages of this mode of 
operating are stated to be : (1) It can be done with the aid of the 
instruments in a pocket -case, ordinary round sewing needles 
being used (although curved intestinal needles are to be pre- 
ferred), and with very little assistance ; (2) it can be completed 
in about half an hour, or only a little longer than the time re- 
quired with the aid of such special appliances as plates, buttons, 
and bobbins ; (3) the junction is a double sero-fibrous one, and 
will combine the maximum of rapidity and firmness ; (4) the 
mesenteric side can be made very firm, by the apposition of the 
muscular coat of one end to the peritoneum of the other, and the 
subsequent covering up of this suture by the reflected peritoneum. 
This method certainly commends itself to veterinary operators, 
both for small and large animals. 




Fig. 373. — Murphy's Bnterotomt Button. 

In order to facilitate apposition of the ends of the divided tube, 
bone plates and slices of turnip have been employed. 

The ends of the intestine are inverted and closed ; each is then 
slit open at the side for about two inches from the end, and the 
bone plate (Senn's) or slip of turnip to which sutures have been 
attached, is inserted through the opening. The sutures are then 
passed through the wall of the intestine, and tied together to 
maintain the serous surfaces in apposition. A similar device in 
the form of a metal button has been employed for attaining the 
same object, and with success, in enterotomy in man (Eig. 373). 
This device, known as ' Murphy's button,' consists of two 
portions, one fitting into the other, which has a thin rim or 
flange to receive and hold it when it is covered by the end of the 
intestine. "When the latter is cleared of faeces, compression 
clamps placed on each of the parts to be excised, and the mesen- 
tery ligatured, excision takes place, and a running stitch is made 
around the margin ; this stitch begins at the side opposite to the 
mesentery and runs up to it, where one return overstitch is made, 
named the ' puckering string,' and which, when tied round the 
stem of the inserted button, draws the cut end inside the clasp. 
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Particular attention has to be paid to the return overstitoh at the 
mesentery, so that both layers of the peritoneum overlap. The 
other half of the button is inserted in the same way, and the two 
portions are then pressed together. Though employed success- 
fully in man, yet I am not aware that this button has proved 
satisfactory in the trials made with it in animals, nor, I fear, is it 
likely to do so, for anatomical reasons. 

But these appliances are really not absolutely necessary for 
enterotomy in animals ; indeed, it is very questionable whether 
they would not prove detrimental to recovery in the majority of 
cases, and sutures alone should be sufficient, as experience has 
shown. If any foreign body is employed to facilitate junction of 
the ends of the intestine, it should be of such a nature as to dis- 
solve there in the course of a few days. Probably nothing 
better will be found more readily than a rather broad section of 
unpeeled turnip, in diameter sufficient to dilate the intestine, and 
the centre of which has been removed, so as to leave a hole in 
the middle. The rind, well cleansed, together with the remaining 
portion of the interior, will be sufficiently resisting to support the 
sutures passed through it and the intestine, and at the same time 
will keep the ends of the gut in approximation by their serous 
surfaces until union has been accomplished. The turnip will 
gradually soften and dissolve, without causing irritation, especi- 
ally if it be steeped in a solution of boracic acid before being intro- 
duced into the lumen of the intestine. Segments of decalcified 
round bones might also be safely employed, as they would afford 
sufficient support, allow of matters passing their canal, and, being 
readily soluble, they wiU gradually disappear without unduly 
irritating the intestinal wound or the mucous membrane, while 
they could be had in various sizes. Tubes of cocoa-butter or of 
gelatine, and which could be made of any diameter, the thickness 
of their wall corresponding to their dimensions, and their ends 
made slightly smaller than the middle portion to facilitate intro- 
duction into the section of intestine, might also answer the 
purpose. 

The intestine having been sutured and the external surface of 
the bowel cleansed, the wound in the abdominal wall is closed as 
in laparotomy. 

Aftee-Tbeatmbnt. — The animal must be kept quiet, and only 
very small quantities of nutritious soft food given at frequent 
intervals, after fasting for twelve hours. Should the animal suffer 
pain, anodynes, chiefly opium, must be administered. At the 
end of four or five days more food may be allowed, and after ten 
days the usual food in gradually increasing quantity can be safely 
given. The external wound requires attention, but this will be 
alluded to presently. 
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OPERATION FOR INTRA-ABDOMINAL INTUSSUSCEPTION 
AND STRANGULATION OF THE INTESTINE. 

Surgical operation for torsion and invagination of the intestine 
has only been successfully practised on the Ox, but it might be 
attempted with some prospect of success in the Horse if had 
recourse to before gangrene had begun to invade the imprisoned 
or tied-up bowel, and the animal is not too exhausted. Of course 
it is necessary that an accurate diagnosis of the case be made, 
and this is dependent upon the symptoms the animal exhibits, 
and also upon what may be ascertained by manual exploration 
per rectum. But it must be confessed that, in the Horse at least, 
there is very much against the success of the operation, which 
must be looked upon as a last resource, and a feeble one then. 

Instruments and Appliances. — These are the same as for 
laparotomy and enterotomy. 

Position. — The Ox has been operated on in the standing posi- 
tion, with the left side against a wall, and the hind-limbs secured 
by a rope, laparotomy being performed on the right side, as for 
rumenotomy ; but with the Horse it would be necessary to place 
the animal on the right side, the left side being the best to reach 
the small intestine, which is usually involved. Or the Horse 
might be placed in the dorsicumbent position, if it is more likely 
to ensure ready access to the implicated portion of bowel. 

Opbeation. — If the subject of operation is a Horse, an 
anaesthetic or powerful narcotic should be administered. If an 
Ox in the standing position, of course this is not necessary, 
though, if there is time, partial narcosis might be induced. 

Laparotomy is performed, and the hand being introduced into 
the abdominal cavity, the involved portion of bowel is sought 
for ; when found, it is brought as near the wound as possible, so 
that it may be more easily and effectively manipulated. If the 
bowel is strangulated by the pedicle of a tumour, by having 
passed through an opening in the mesentery, or through its 
having become twisted upon itself, or in any other way, or should 
one portion have become invaginated in another, attempts must 
be made by gentle traction and other manoeuvres of the fingers 
to undo the constriction and unravel the entanglement. 

If the constriction is due to the pedicle of a tumour, or any- 
thing else of that description, it may be necessary to divide this 
by means of a bistoury. 

If the case has been of some hours' duration, inflammation may 
have begun in the part, and the serous surfaces in contact with 
each other will probably adhere more or less closely ; but an 
effort should be made to break down these adhesions by means of 
the finger-nail (the hand having been well washed with antiseptic 
fluid before being passed into the abdomen), care being taken to 
injure the peritoneum as little as possible. 

If the intestine is set free, and there are no indications of gan- 
grene, then it should be gently sponged with a warm solution of 
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boracic acid, replaced in the abdomen, and the external wound 
closed as in laparotomy. But if the bowel cannot be freed, if it 
be gangrenous, or if it has suffered such injury as is likely to lead 
to death of the portion involved, then the only chance of saving 
the animal is to resect the part as far as it is healthy on each side 
of the strangulation or invagination. This measure has just been 
described. 

Aftbb - Tbbatmbnt. — The administration of an anodyne is 
necessary immediately after the operation is concluded, and if 
symptoms of enteritis or peritonitis become manifest, treatment 
must be adopted as for these affections. 

Ateesia of the Eectum and Anus. 

This congenital defect is only met with in animals immediately 
after birth, and is more frequent in the Dog and Pig than in the 
Horse or Euminants. It is due to imperfect development of the 
rectum or anus, and can only be remedied by operation. 

The symptoms are retention of faeces, which, when they ac- 
cumulate to a certain extent, cause uneasiness and signs of colic, 
and may give rise to dangerous consequences. When the ob- 
struction exists at the anus, the condition is readily discovered, 
as the skin over the part bulges, and often the faeces can be felt 
through it. When the rectum itself is imperforate, the closure 
being generally not far from the anus, the same symptoms are 
exhibited, but the cutaneous projection is not seen, and a digital 
exploration is necessary is order to discover the nature of the 
obstruction. 

Instmments and Appliances. — For atresia am only scissors and 
scalpel, and suture needles and silk thread are necessary ; but for 
atresia recti, in addition to the foregoing, should the animal be a 
male, a catheter may be required. 

Position. — If the animal is small, it may be secured in the 
standing positipn, or placed dorsieumbent, latericumbent, or 
ventricumbent, as circumstances may demand. For the larger 
creatures the latericumbent position will be found most con- 
venient. 

Opbeation. — In anal atresia, when the anal opening is only 
closed by skin, this is raised by forceps in a fold over the place 
where it is desired to make the entrance to the rectum, and out 
across with scissors to the requisite depth. Then the finger is 
inserted to make the opening perfectly patent, and if the faeces 
are not immediately expelled, they can be removed either digitally 
or by enema. Sometimes the skin at the opening is slightly 
notched on each side to ensure the maintenance of the aperture. 
If there is any danger of the wound closing, it may be advisable 
to unite the skin to the mucous membrane by sutures ; but this 
should rarely be required. 

In atresia of the rectum, the procedure is not so simple, and the 
difficulty is all the greater the more extensive and deep the 
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obstacle. If there is also atresia of the anus, a perforation is first 
made there in the manner just described, so as to obtain access to 
the rectum ; then it is recommended to pass a catheter into the 
urethra of males, with the object of protecting that canal and the 
bladder, while in females the finger is to be introduced into the 
vagina for the same purpose. A blunt probe or finger is then 
pushed into the rectum, and the obstruction carefully broken down 
until the lumen of the intestine is sufficiently large for the passage 
of faeces. 

Whether the atresia be anal or rectal, the raw surfaces should 
be smeared with boracic ointment, and a probe, catheter, or 
finger frequently passed through the new opening to prevent it 
contracting. 

Aftee - Treatment. — This need be very trifling. Beyond 
applying the ointment now and again, and giving an enema once 
a day for a few days, little else is required. The food should be 
of a laxative kind. 

Peolapsus op the Anus and Eectum. 

This accident is not at all infrequent in animals, but its more 
serious forms are oftenest witnessed in the Horse and Ox, and 
next in the Dog. Prolapse of the anus is the commonest and 
simplest form, as there is only permanent protrusion of the 
mucous membrane of the rectum, and this can be readily reduced, 
when recent, by manipulation ; if some time has elapsed, how- 
ever, and the membrane is swollen and more or less inflamed and 
abraded, scarifications, warm water fomentations, and dressing 
with astringent lotions, will be necessary, and if chronic, an opera- 
tion to establish a complete cure must be resorted to. 

The same observations apply to prolapse of the rectum when 
not attended with complications, such as invagination, which, if 
not speedily attended to, by reposition and disentanglement of 
the bowel, nearly always requires a serious operation. 

In reducing prolapse of the rectum accompanied with invagina- 
tion, skill and patience are necessary ; for not only must the pro- 
truded bowel be carried within the anus, but it must be stretched 
out to its normal length, to get rid of the inversion. In the larger 
animals the arm and hand effect this, but in the smaller creatures 
a tallow candle, or something of a similar shape and smeared with 
grease, will suffice, the hind-quarters being elevated at the same 
time ; straining after reposition should be combated by narcotics 
and enemata of a soothing character. Closing the anus by 
sutures, and applying compresses to that region, have been recom- 
mended. 

When invaginated prolapse has existed for a certain time, great 
infiltration occurs, adhesion takes place between the peritoneal 
surfaces, and the mucous membrane is intensely congested, and 
perhaps cold, excoriated, and gangrenous. In such a condition 
the prolapse cannot be reduced, and excision is urgent. The 
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application of corrosive substances to slough away the protruded 
mass has been recommended and tried ; but their use is not 
warranted, in consequence of the long time required to effect that 
object, their uncertainty, and the sometimes unfavourable results. 

Ligation is the most successful method of amputation, and that 
which is generally preferred. A single ligature around the ex- 
truded mass has been employed, a broad wooden ring with a 
groove in the middle to retain the cord being inserted in the 
anus to permit defaecation; but this is not always satisfactory. 
Multiple ligation is in every way preferable, and is easily 
practised. By it, in the Crimea in 1856, I removed a mass of 
intestine weighing, it was calculated, about two pounds, and as 
large as an infant's head, from a Spanish mule -p- recovery was 
complete. 

Instruments and Appliances. — A strong needle sujBficiently long 
to pass through the protrusion close to the anus, two or four 
pieces of aseptic whipcord (if the animal is large), or strong silk 




Fia. 874.— Double Ligation op Pbolapbbd Isvaoinated Rectum. 

well waxed, a pair of pliers or strong forceps, a scalpel or bistoury, 
and forceps. 

Position.— 1 have always operated on the Horse and Mule when 
they were in a standing position, with one or both hind-legs 
secured and a fore-foot held up ; if the animals were unsteady, 
a twitch was applied to the upper lip or ear. But the pain 
attendant on passing the needle through the prolapsed intestine 
and tying the ligatures has always been so slight that there was 
no trouble with the animals in this position. The latericumbent 
position naay be adopted for the larger animals, though it is not 
so convenient as the last-named ; for the smaller animals it or 
any of the other positions can be tried. 

Opbeation. — The parts are cleansed, and the tail being held to 
one side, the needle, armed with one or two pieces of cord or thread, 
is pushed vertically through the intestine, as close to the anus as 
possible, but without involving the skin, and as near the centre 
as possible ; it is withdrawn by means of the forceps or pliers at 
the lower part, and removed from the ligatures, which are left in 
the mass (Pig. 374 ; see also Figs. 237, 238). The ends of one 

^ Feterinarian, 1857. 
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of these are carried round one side and tightly tied, the other being 
dealt with in the same way on the other side. The tumour is 
now completely ligated without the anal opening being interfered 
with ; indeed, this is more patent than it was before the opera- 
tion. 

If considered desirable, a large portion of the mass may now 
be removed, care being taken not to cut too near the ligatures ; 
this excision generally proves a great relief to the animal, and 
renders measures of disinfection and cleanliness more easily carried 
out, while enemata can be more promptly administered, should 
they be required. If bleeding occurs, the vessels can be twisted 
by the forceps. 

The part is powdered with boracic acid, and the tail tied to one 
side by means of a surcingle round the body. If there is any 
attempt at straining, pressure may be applied to the loins, and a 
narcotic given. A solution of opium or cocaine can also be intro- 
duced into the rectum. 




Fig. 375.— Stbatoht Bisiouky Caoh*. 




Fig. 376. — Curved Bistoury Gach£. 



Aftek-Teeatment. — In the course of two or three days, the 
tumour, or what remains of it, may be cut away ; and if the 
ligatures do not slough out after two or three days more, they 
can be removed ; but this is really of no consequence. 

The diet should be laxative. 



Opeeation fob Anal and Eectal Fistula. 

FistulEB in the anus and rectum are not uncommon, and are 
often very troublesome. They are complete or incomplete, ac- 
cording as they have two openings or only one, and they are 
congenital or the result of injury or disease. Anal fistulas are 
more easily treated than those between the rectum and vagina. 
Their presence is generally revealed by the constant discharge of 
pus in small quantities, and the opening may be discovered by 
using a speculum, such as that for the Cow or Mare's vagina, or 
by passing the finger or a probe into the intestine. They are very 
rarely witnessed in the smaller animals. 

Instruments and AppUances. — These will depend upon the kind 
of operation decided upon. If the fistula is to be thrown open, 
a bistoury cach6, straight or curved (Figs. 375, 376), with a 
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long concealed blade, will probably be required. A scalpel and 
forceps, as well as probes, should also be provided. If the fistula 
is in the rectum and likely to be troublesome to reach, a rectal 
dilator will prove advantageous (Kg. 377). Lint, water, and 
sponges may also be needed. 

Position. — In the Horse the latericumbent position will be the 
best, and the animal should be placed under the influence of an 
aneesthetic, if the operation is likely to prove troublesome and 
protracted. The Cow can be operated upon in the standing 
position, the hind-legs being secured. 

Opbeation. — Much will depend upon the situation and 
character of the fistula, in proceeding to operate, but the object 
to be achieved is to lay it completely open, and so convert it into 
a simple wound. Great care is necessary in doing this, so as not 




Fig. 377. — Rectal or Vaginal Dilatoe. 

to injure the intestine. If the fistula is deep-seated, the anus 
will require to be dilated in order to afford space to manipu- 
late in. 

In some cases it may be necessary to divide a portion of the 
entire thickness of the sphincter ani, though this should not be 
done if it can possibly be avoided. In the great majority of cases 
no ill effects remain after the division, as union takes place in the 
course of time. If the anus is dilated, both hands may be intro- 
duced into the rectum, so that instruments can be better directed 
and manipulated. When the anus only is involved, the fistula 
is readily accessible to eye and hand, and the operation is greatly 
simplified. 

After the anus has been opened up, if there is much hasmor- 
rhage, it may be necessary to pack the rectum for a short time 
with lint (the tube had, of course, been emptied of faeces before 
the operation was commenced). 
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Aftek-Teeatment. — Soft and spare diet must be allowed for a 
few days. Beyond this, little else is required. 

Opeeation fob Anal and Ebctal Tumoues, 

Tumours are sometimes present in the region of the anus and 
in the rectum of animals. At the anus they can be felt and seen, 
and even when existing in the posterior portion of the rectum, 
and especially if pediculated, they are often projected externally 
during defsecation, and may give rise to prolapse of the anus. 
They may or may not be a cause of inconvenience to the animal, 
and they may hinder expulsion of the faeces. If it should be 
found desirable to remove them, it may be accomplished as in the 
case of tumours elsewhere. In the rectum, if in the form of 
polypi, they can be removed by ligature, or more expeditiously 
by the ecraseur. Should haemorrhage prove serious, it may be 
checked by a styptic, such as perohloride of iron, by tamponing 
the rectum with lint, and by injections of cold water. 



CHAPTBE III. 

OPERATIONS ON THE ABDOMINAL WALL. 

Opeeations on the parietes of the abdomen are generally under- 
taken with the view of reaching the cavity they assist in forming, 
or one or other of its varied contents, consisting chiefly of the 
organs concerned in digestion, absorption, generation, and depura- 
tion. iProm the earliest times it has been recognised that in 
animals the peritoneal cavity could be penetrated, and certain 
operations performed therein with more or less impunity. But 
only in recent years have operators ventured upon other and more 
serious manoeuvres in that cavity ; and though, for the reasons 
already stated, these cannot compare either in number or com- 
plexity with those resorted to by the surgeon of mankind, yet with 
increase in skill, courage, and resource, the veterinary surgeon 
may add to those we are now about to consider, when the value 
of the, animal will warrant their performance. 

Punctuee of the Abdominal Wall. Tapping the Abdomen. 
Paeacbntesis Abdominis. 

In gastrocentesis and enterocentesis the stomach and intestines 
are punctured through the abdominal wall to permit of the escape of 
gases that have been generated in these viscera ; but the operation 
now about to be described is limited to puncturing the wall alone, 
for the evacuation of serous or other fluid that has collected in the 
peritoneal cavity. It is a simple operation, palliative only, as a 
rule, and is most frequently performed upon the Dog, being rarely 
required for the Horse, Ox, or Sheep. It is indicated in hydrops 
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ascites, when the pressure of the fluid on the diaphragm gives 
rise to dyspnoea and other grave forms of disturbance, and should 
not be resorted to unless these are urgent. The presence of a 
large quantity of fluid may be surmised from the distended and 



Frd. 378. — Simple Aspirator. 

pendulous condition of the abdomen, but the most reliable sign is 
produced by placing one hand on the side of the belly and tapping 
the opposite side with the other hand ; this causes undulation of 
the fluid to such a degree as to be felt. 

Instruments and Appliances. — For the Dog, a very fine trocar 
and cannula, rendered aseptic, a wide and many-tailed abdominal 




Fig. 379. — Aspirator with Escape-tube m Receiver. 

bandage, scissors, razor, lint. For the larger animals a slightly 
wider trocar and cannula may be used. An aspirator is an 
excellent contrivance for withdrawing the fluid and guarding 
against septic infection (Figs. 378, 379). 
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Position. — In large-sized Dogs the operation may be performed 
while the animal is standing, but with large and small Dogs it is 
generally most convenient to place them in the latericumbent 
position. The same remark applies to other animals. 

Opeeation. — The puncture may be made in either flank in the 
larger animals, but in the Dog the lower part of the abdomen is 
preferred, the needle being inserted at either side of the linea 
alba — the under side by preference, if the Dog is latericumbent — 
and at a point between the umbiUcus and pubis. The skin at the 
seat of operation should be shaved and cleansed ; the wide 
bandage applied round the abdomen, and the tails tied over the 
back, a small piece being clipped out at the place where the 
trocar is to be inserted. If the skin is thick or the animal un- 
steady, a minute notch may be made by scissors in a small fold 
raised immediately over the part, for the instrument to pass 
through more easily. 

Technic. — The needle or trocar is pushed gently and slowly 
through the abdominal wall until the point has entered the cavity, 
when the trocar is withdrawn, or, if the aspirator be used, the 
entrance tap turned. Then the fluid commences to flow, and as 
it does so the bandage may be gradually tightened to expedite its 
escape, though, if the aspirator be employed, this constriction is 
not necessary at the moment. Flakes of lymph may stop the 
flow, when it will be necessary to clear the tube ; or the obstacle 
may be the viscera, when moving the point of the tube to one 
side will get them out of the way. 

When sufficient or all of the fluid has been withdrawn, the 
instrument is removed, a piece of aseptic lint placed over the 
puncture, and the abdominal bandage tightened to the required 
degree. To prevent it slipping backwards, it can be attached to 
a collar fastened round the base of the neck. 

When the ascites is due to chronic peritonitis, a weak tincture 
of iodine injected through the cannula after the fluid has been 
evacuated, has been found most beneficial in checking recurrence 
of the effusion ; but when this is due to disease in organs such as 
the liver or heart, the fluid will again accumulate, and require a 
repetition of the operation. 

Afteb-Tebatment. — Beyond keeping the puncture wound 
clean, and making it aseptic by dusting with iodoform or boracic 
powder, no special treatment is necessary, so far as the operation 
is concerned. If this has to be repeated, the puncture should be 
made at a different point in the same region. 

Lapaeotomy. "^ 

In describing operations on the stomach and intestines, allusion 
was more than once made to laparotomy as a preliminary to their 
performance. But it is not for these alone that abdominal section 

24 



S64 OPERATIONS ON THE ABDOMINAL WALL. 

has to be practised ; in operating on other internal organs in the 
abdominal cavity, as the generative and urinary, it has to be re- 
sorted to in order to reach them. 

The abdominal wall may be incised at almost any part, though 
the most convenient situation in the larger quadrupeds, except in 
one or two special operations perhaps, is the flank ; but in the 
smaller animals the cavity can be opened there or inferiorly, as 
circumstances may demand or convenience require. Much of the 
risk attending the operation, especially in the Horse, is obviated 
by the adoption of antiseptic measures ; though it is not always 
possible to carry these out so completely as might be desirable in 
order to ensure absolute immunity from septicaemia, to which, 
however, all animal species are not alike predisposed, the Porcine 
being perhaps least, and the Equine most liable. 

The preparations for the operation must depend upon the time 
allowed, the species of animal, and other circumstances. 

Instruments and Appliances. — The number and kind of these 
will also depend upon circumstances, and also to a considerable 
extent upon the fancy of the operator. 

For simple abdominal incision in the larger animals, especially 
if it has to be performed hurriedly, the instruments and appli- 
ances may be limited to a scalpel or bistoury, straight, angular, 
and blunt-pointed scissors, ordinary and bull-dog forceps, two 
Farabceuf's retractors to draw the sides of the wound apart, 
director, suture needles and material, sponges, iodoform or boracic 
powder and lotion, Gamgee's tissue and cyanide gauze. Every- 
thing likely to touch the wound should be rendered aseptic ; steel 
instruments may be sterilised by boiUng, then placed in a tray 
containing carbolic solution (1 in 20). For the smaller animals a 
similar list of instruments and appliances will be found sufficient. 
It must be remembered that those for special operations on organs 
in the abdominal cavity must also be provided. 

An anaesthetic apparatus and material should likewise be at 
hand, except for certain operations, as spaying young Pigs. 

Position. — The position wiU be dorsicumbent or latericumbent, 
according to the circumstances of the case. In the larger animals 
it will generally be the latter, in the smaller animals the first- 
named position. The operation can rarely be attempted in the 
standing position, except in the Bovine species. 

Opeeation. — The place in which the operation is to be per- 
formed should be as clean as possible, and apart from likely 
sources of contamination, such as manure-heaps, cesspools, etc. 
Before or after the animal is placed in position for the operation, 
the skin at and around the part -to be incised is clipped, shaved, 
and rendered antiseptic. The animal is placed on its back, or on 
the right or left side, as may be convenient, and an ansesthetie 
administered ; if the latter is not employed, then the limbs must 
be secured ; if it be one of the larger animals, and the position 
latericumbent, the upper hind-leg must be kept forward in some 
cases, but in the majority it will have to be drawn backwards, 
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even when anaesthesia is produced, to allow more room for 
manipulation. 

It is advisable to have the skin covered before and behind the 
part with clothes damped by a 5 per cent, carbolic lotion, and the 
part itself sponged with one of 2f per cent. 

Technic. — The incision in the flank is made between the 
anterior spinous process of the ilium, the most convex part of the 
posterior border of the last rib, and the transverse processes of 
the lumbar vertebrae (Kg. 380) ; it is usually about four inches 
long, but may be more extensive if required. The direction of 
the incision is a matter of choice; it may be downwards and 
forwards, or downwards and backwards, the latter being some- 
times preferred. 




Pig. 380. — Situation and Direction ok Flank Incision in Laparotomy in the Horse. 



The opening into the abdominal cavity may be made entirely 
by cutting, the skin and muscles being rapidly divided, and the 
peritoneum perforated in the desired direction ; but this makes a 
wound that is longer in healing than may be desirable, and also 
occasions severe haemorrhage which is not without danger, and 
requires time to control. The following is the best method to 
adopt : 

The skin and connective tissue are first cut through, then the 
external oblique muscle ; with the finger or handle of a dissecting- 
knife the fibres of the internal oblique and transversalis muscles 
are separated to the extent of the wound — ^indeed, all the muscles 
may be separated in their fibres, so that cutting through them is 
dispensed with ; the longitudinal division favours closer co-apta- 
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tion and more rapid healing than transverse section (Fig. 381). The 
■wound being now carefully sponged out with the warm aseptic 
lotion, and hemorrhage checked, the finger is pushed through 
the exposed fat and peritoneum, the opening being lengthened to 
the necessary extent by blunt-pointed scissors. The hand, damp 
with lotion, can now be passed into the abdominal cavity, and 
the necessary manipulations carried out, the wound being kept 
open, if desirable, by the broad retractors.. 

It must be remembered that the viscera should not be dis' 
turbed any more than is absolutely necessary, and the peritoneum 
in particular ought not to be irritated by handling, rubbing, or 
sponging, any more than can be avoided. The cavity is best 




Fig. 381. —Plank Wound in Laparotomy, showing Inctston through the Skin, and 
ACROSS THE BxTEHNAL OBLIQUE MusoLE. (After Maoqusen.) 

a Skin ; 6, cut fibres of external oblique ; c, direction of second incision, parallel with the fibres 
of internal oblique, the transversalis being seen at tbe bottom of the wound ; d, internal 
oblique. 

cleansed by warm sterilised water or weak solution of boracic 
acid. 

To close the flank wound, bring the borders of the transversalis 
muscle together, cutting away any fat that may protrude ; pass 
three or four sutures through the internal oblique muscle, and the 
same with the external oblique. The external wound is closed 
by strong silk sutures passed through the skin and muscle and 
tied before or behind the incision. 

Macqueen recommends that a slit be made through skin and 
fascia, downwards and backwards, to two inches from the lower 
end of the wound, for the purpose of drainage. Dress the surface 
of the wound with iodoform, and allow the Horse to rise. A 
drainage-tube of glass or india-rubber should not be used ; rather 
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insert a tampon of aseptic tow or cyanide gauze in the drainage 
wound, and apply more iodoform, and carbolised absorbent cotton 
or lint over the whole ; this may be retained by strips of adhesive 
plaster, or, as Macqueen advises, winding calico round the body, 
after protecting the cotton or lint with four layers of gauze ; over 
the calico are placed roller bandages secured with safety-pins. 

In the smaller animals the wound need not be more than two 
or three inches in length ; the operation is carried out in a similar 
manner and with the same precautions as in the larger animals. 
If the incision is made in the inferior part of the abdomen, it 
should follow the linea alba, though that should not be cut. The 
skin and subcutaneous tissue are divided, either from the xiphoid 
cartilage to the umbilicus, or from the latter to the pubes ; the 
fibres of the rectus muscle are separated, not out through, to the 
same extent, the fascia incised, and the peritoneum carefully 
opened. In the larger animals, when opening the abdominal 
cavity here, the same course is followed. 

Aftee-Tebatmbnt.— The Horse should be left at liberty in a 
loose-box, but, to prevent it tearing the dressings, a muzzle should 
be worn for a few hours. "When the wound begins to discharge, 
the dressings may be renewed, but the drainage wound should 
not be plugged. If the wound is healthy, the lint, cotton, and 
gauze may be dispensed with, and only a dressing of iodoform 
covered by adhesive plaster employed. ^^ 

OPEEATION FOR UMBILICAL HERNIA. 

Exompbalos, omphalocele, or umbilical hernia, either con- 
genital or acquired, occurs in all the domestic quadrupeds, but 
more especially in the Equine, Bovine, and Canine species, and is 
seen either at birth or during early age ; rarely does it happen in 
adult life. Occasionally the tumour formed in the umbilical 
region is of considerable size, and is always of a definite, semi- 
globular shape, soft and elastic to the touch, and often of variable 
dimensions. It consists of a sac, the wall of which is composed 
of skin, connective tissue, and parietal peritoneum, and its contents 
are a portion of intestine — generally a section of colon or caecum — 
or omentum, or both. By pressure of the fingers, the tumour can 
be temporarily reduced, and the more or less dilated umbilical 
ring felt ; this, with the other characters mentioned, and the 
absence of inflammatory indications, sufficiently differentiate um- 
bilical hernia from an ordinary tumour or abscess, and should 
prevent serious mistakes. 

In some cases spontaneous recovery takes place in very young 
animals, through gradual narrowing of the umbilical opening, but 
this is more likely to happen when the opening was originally 
rather small ; when the ring is widely dilated, there is little like- 
lihood of a natural cure being effected, and these are the cases 
which demand the attention of the veterinary surgeon. For it 
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usually happens that, as time goes on, the tumour increases in 
size, and is an eyesore and inconvenience ; this increase is 
accelerated if the animal chances to he fed on bulky, indigestible 
food. Not only this, but chronic inflammation may arise from 
external injury, and adhesion occur between the sac and con- 
tained intestine; or the latter may become strangulated or in- 
vaginated in the sac, and serious consequences ensue. 
~V~ Treatment without operation is frequently tried, and sometimes 
with success when the tumour is not large and the animal is very 
young. In the larger animals trusses have been employed, with 
the object of keeping the contents of the tumour in the abdominal 
cavity until the ring has contracted sufficiently to hinder their 
passing through it again. Such trusses have been of various 
patterns, from a simple wide bandage passed round the body, and 
holding a pad or pledget of tow, on which some adhesive substance 
has been spread, against the part, the swelling having been 
previously reduced, to leather or metal compresses. One of the 
latter is a long and rather broad metal plate, fitting the lower 
surface of the abdomen, and having a rounded boss, one or two 
inches high, projecting from its upper surface ; this projection fits 
into the umbilical ring, and may be covered with a thin piece of 
felt or flannel, the plate itself being firmly retained by a wide 
bandage at each end passing round the body. After being worn 
for some days, tumefaction occurs in and around the opening, 
which may prevent prolapse ; if this happens, however, the skin 
is stimulated by the actual cautery or a blister, and a level-sur- 
faced plate applied. The stimulant may be repeated until a crust 
has formed ; the part is then blistered, and this crust eventually 
falls off. The method requires care in order to prevent extensive 
sloughing. 

Pitch plasters have been successfully employed, as also such 
escharotics as nitric and sulphuric acids (often in a concentrated 
form), though there is obvious danger in the application of these, 
and they should not be resorted to until milder measures have 
been tried and failed. Mustard cataplasms have been recom- 
mended instead of these destructive agents, and the actual cautery 
in parallel lines over the sac is a milder remedy, which has found 
its advocates. The subcutaneous injection of a weak solution of 
common salt around the opening has also been successful. '- 

The object in making these applications is to produce such an 
amount of swelling around the ring as will press the contents- of 
the sac back into the abdomen, and so allow of time for the open- 
ing to close. This may be accomplished when the hernia is not 
large — no bigger than an apricot or peach — and the animal is so 
young that retraction of the ring is likely to ensue ; the danger to 
be apprehended from their use is sloughing of the sac and escape 
of the intestine, or adhesion of the latter to the wall of the sac. 

To effect a radical cure of otherwise incurable abdominal hernise, 
the sac is got rid of, and the opening closed by (1) ligation, (2) clams, 
(3) herniotomy. We will notice these methods in succession. In 
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the meantime it may be remarked that, before attempting opera- 
tion, it is advisable to have the bowels as empty as may be com- 
patible with health ; this can be effected by allowing a diminished 
quantity of soft, easily-digested, aHd laxative food, and not giving 
either food or water for a few hours before operating. 

The administration of an anaesthetic is also to be urged in all 
serious cases of operation for hernias of the intestines. The tran- 
quility of the animal, and the absence of violent muscular eon- 
traction, renders comparatively simple and easy what might be, 
without this precious boon, a most difi&cult, if not an irnpossible, 
task. I can call to mind cases of scrotal and inguinal hernia 
which might have been saved, and great anxiety and fatigue 
spared me, had I been able to avail myself of an anaesthetic, all 
my efforts having been thwarted by the struggles of the Horses 
during the operation. 

1. Opeeation by Ligatuee. 

Instruments and Appliances. — For single ligation, only a piece of 
strong waxed thread or whipcord, or a piece of elastic band, is 
necessary. For multiple ligation pieces of strong sterilised silk 
thread or waxed cord, and a straight or slightly curved suture 
needle to admit these, are required, with iodoform or boracic acid 
powder. 

Position. — Dorsicumbent. 

Opeeation. — In single ligation the hernia is completely re- 
duced, great care being taken that the contents of the sac are 
entirely within the abdominal cavity. The skin of the sac is then 
raised up and held by an assistant, while the operator passes the 
Ugature around its neck, tying it firmly, but not too tight, lest 
the skin slough off before adhesion has taken place at the ring. 
Nothing more is necessary, as in some days the ligatured skin 
comes away, and the adherent cicatrix prevents the sac reforming. 
This method generally succeeds when the umbilical opening is not 
more than about an inch in diameter. The wound is dressed with 
iodoform. 

When the hernia is of considerable size and the opening large, 
to ensure success the ligature should be multiple, so as to cut off 
the sac in divisions. The hair may be clipped 6r shaved off, and 
the skin rendered aseptic in the usual way. The hernia is re- 
duced, the skin lifted up in a longitudinal direction by an assistant, 
and the needle, armed with a double thread, is passed through 
the anterior end of the fold, close to the animal's body; the threads 
are cut close to the needle, and the ends of one of them tied firmly, 
the other thread being left to be tied with one of the threads of 
the next stitch, which is made in a similar manner, about an inch 
from the first. These stitches and tyings are to be carried on 
until the opposite end of the fold is reached, when the final tie 
embraces the remaining portion of the neck of the sac. Great 
care is needed to prevent the intestine being injured, an accident 
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likely to happen if the animal struggles ; but, as has been urged, 
an aneesthetic should always, when possible, be employed in such 
cases. 

The suture wounds should be well dressed with iodoform after 
the stitching is completed, and subsequently when discharge com- 
mences ; or aseptic lint or tow may be applied over the whole 
and retained by a body bandage. 

The sac sloughs off in about two weeks, when the cure may be 
regarded as complete except for the wound remaining, which soon 
heals if kept clean, and dressed with boric powder. 



2. Opeeation by Clams oe Clamp. 

Obliteration of the hernial sac by means of a wooden or steel 
clam or clamp is generally preferred to ligation, especially when 
the umbilical opening is wide ; though it is asserted that imme- 
diate union of the serosa at the ring does not occur with such 
certainty, also that the clam has a tendency to slip off. Both of 
these statements are true to some extent, and more especially if 
a wooden clamp is employed ; but with a properly constructed 
steel instrument this is much less likely to happen. And even 




Fig. 382.— Combe's Peefoeated Clamp fob Umbilical Heknia. 

with the wooden one very large hernise have been most success- 
fully treated when a certain method was adopted. In these oases 
the clamp was, as always, in two pieces, but one of these was 
about a foot long, the other one-third less. The sac having been 
emptied and the skin raised in a longitudinal fold, the long piece 
of wood is applied to one side, close to the abdomen, and then on 
the opposite side, but below the long piece, the short one is placed, 
and both are tied together at the ends. 

A combination of the clamp and ligature or pins is found in 
Combe's instrument, in which the sides are of metal brought 
together by screws at each end, and perforated at the sides by a 
number of small holes, through which sutures or steel pins can 
be passed. This is a very secure and effective clamp (Fig. 382). 

Another clamp devised by Bordonnat acts in a similar manner, 
and is perhaps more convenient, as alternate pins or teeth are 
fixed in the opposing edges, and these penetrate the neck of the 
sac as the thumbscrews at each end are turned round (Fig. 383). 

Pritchard's steel clamp, with serrated borders, is light, and 
suffices for the majority of cases (Fig. 384) ; though that of 
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Metherell is highly commended for its simplicity and effectiveness. 
It is composed of two stout steel blades that move upon a joint 
or pivot at one end, and are closed on each other like scissors by 
means of a rather long finger-screw that passes through a lateral 
eye at the opposite end of each blade (Pig. 385), by which any 
degree of pressure can be exercised on the fold of skin. If there 
is any apprehension of the clamp slipping off, which it should not 





Fig. 333.— Bokdonnat's Dentated Clamp. 
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Fig. 384.— Pbitohabd's Steel Clamp fob Umbihoal Heenia. 




Fig. 385, — Metherell's Steel Clamp for Umbilical Hernia. 



do if properly constructed and applied, steel pins can be passed 
through the folds of skin close to it. 

The steel clamps are applied to the neck of the hernial]sac in 
the manner already described, and close to the surface of the 
abdomen, the skin being made smooth and free from creases. 

After these operations the animal is uneasy, and shows signs of 
suffering, which last for some hours, and may be allayed to some 
extent by narcotics. The clamp usually falls off towards the end 
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of the second week, carrying with it the remains of the sac. The 
wound soon heals, though this is expedited by dressing it with 
iodoform or boracio acid. 

3. Heeniotomy. 

When suturing the hernial sac fails, when the clamp is ineffec- 
tual, when adhesions have taken place between the sac and the 
ring, or when the intestine has become incarcerated and inflam- 
mation has begun, or necrosis is even imminent, then the only 
chance left is offered in herniotomy. 

The procedure in this is the same in the preliminary steps as 
in the preceding measures. The animal, having been previously 
prepared, is placed in the dorsicumbent position, the skin of the 
tumour shaved and rendered antiseptic, and narcosis induced by 
an anaesthetic. 

Instruments and Appliances. — These will depend upon the nature 
of the operation, and whether the parietal peritoneum is to be 
incised. A bistoury or scalpel, forceps, suture needles and strong 
silk thread, with antiseptic lotion and powders. A light steel 
clam (like Fig. 384) and some long, sharp-pointed steel pins 
should be at hand. 

Opebation. — The skin of the tumour is cut through to the 
extent of some inches, the incision being made from before to 
behind, but the peritoneum must not be opened except under 
certain circumstances. The skin is reflected on each side, and 
the peritoneal sac and its contents manipulated into the abdomen 
through the umbilical opening, the margin of which is made 
raw by means of the finger-nail or scalpel, and then brought 
together by as many points of suture as may be necessary, care 
being taken to bring the edges into close apposition. A sufficient 
extent of skin must be cut off to make it fit exactly over the 
sutured ring, and the sides of the wound are then brought firmly 
together by strong sutures. The surface is again cleansed by 
antiseptic lotion, and dusted with iodoform. 

When the animal has arisen, a double fold of antiseptic lint or a 
pledget of tow or cotton- wool is placed on the surface, and a body 
bandage tied over the back. The dressing will have to be renewed 
in a few days, and possibly three or more times thereafter before 
the wound is quite healed. 

If adhesions have formed in the hernial sac, so that reduction 
of the contents cannot be effected, then, after the skin has been 
incised in the manner just described, the parietal peritoneum 
must be perforated. This may be done with the knife or scissors, 
but not by the finger, which makes an irregular hole. Any adhesions 
or constrictions can now be torn away or cut through, and if the 
intestine is so distended with gas that it cannot be returned, it 
may be punctured with the intestinal trocar and cannula. Should 
it not be possible to reduce the hernia by taxis, owing to the small- 
ness of the opening compared with the contents of the sac, the ring 
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must be incised by the probe-pointed bistoury, or scalpel and 
director, to the required extent. 

Degive has been successful in curing cases in which the ring 
was very wide, the tumour as large as two fists, and the sac wall 
greatly thickened through attempts made with the clamp. An 
incision is made in the middle line at the posterior part of 
the tumour, the hernia is reduced, and one, two, or three strong 
steel needles or pins, according to the extent of the opening, are 
passed through the lips of the ring; to prevent injury to the 
intestines, the skin of the sac is pushed by the finger a little 
inwards at the lip through which the needle is about to be thrust. 
When the needles have traversed both sides of the ring, a light steel 
clamp, nearly eight inches long, five-eighths of an inch broad, and 
five-sixteenths of an inch thick, is placed above them (next the 
abdomen). At the end of eight or ten days the clamp falls off, and 
with it the tissues in its grasp. To support the clamp in position, 
a long tape is attached to each end, and tied over the back. 

Umbilical hernia in the smaller animals is treated in a similar 
manner, but in the majority of cases a bandage or truss suffices, 
though sutures, and even Degive's plan, can be employed in the 
more serious cases. 

Apteb-Tbeatment. — The diet for some days should be rather 
scanty and easily digested. A muzzle should be worn until the 
tendency to tear off the dressings has subsided. 



VENTRAL HERNIA. 

Subcutaneous protrusion of the viscera through the abdominal 
wall, elsewhere than at natural openings, is the result of external 
injury, or, though rarely, arises from internal pressure by great 
muscular force. To congenital weakness of the wall has also been 
ascribed the occurrence of non-traumatic ventral hernise. 

This hernia is most frequent in the Horse and Ox, and may be 
found at any part of the abdominal wall, though it is usually seen 
at the sides ; immense hernise, however, have been witnessed at 
the inferior part of the abdomen. The sac is formed by the skin, 
and possibly by the skin muscle, seldom by anything else, as the 
other muscles and the parietal peritoneum are generally lacerated. 

The sac usually contains intestine or omentum, but occasionally 
other viscera are lodged in it, such as a portion of the gravid uterus, 
the stomach, and even the liver. The signs of ventral hernia are 
those of umbilical hernia, with, in addition, those of inflammatory 
traumatism, such as pain and tumefaction, if the injury be recent, 
and which might mislead the inexperienced operator as to the 
nature of the case, and cause him to adopt inappropriate treat- 
ment. A careful examination is therefore demanded before an 
opinion is given or operative procedure determined on. When 
the inflammation has subsided, there is no difBculty, as a rule, in 
arriving at a conclusion. The soft, compressible character of the 
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tumour, the readiness with which it can be wholly or partially 
reduced, and the discovery of the opening into the abdominal 
cavity, are sufficient to form a decision upon. Occasionally, how- 
ever, the veterinary surgeon meets with obscure cases, even 
chronic ones, in which diagnosis is not so easy, especially in the 
smaller animals. I know of two instances in which hernia at the 
lower part of the abdomen in pregnant Bitches was mistaken for 
mammary tumour, but which was really protrusion of the gravid 
uterus. In one of the cases the hernia disappeared after par- 
turition ; in the other case the veterinary surgeon, acting upon 
his diagnosis, proceeded to remove the supposed fibroid, but he 
opened instead the peritoneal cavity and uterus, and the death of 
the Bitch supervened. 

Very often this kind of hernia does not occasion much incon- 
venience, and Horses will live for years, and perform even severe 
labour, without suffering from it ; others, however, are sometimes 
indisposed, show symptoms of colic, and when the imprisoned 
intestine becomes constricted or strangulated at the opening, then 
the signs are those of strangulation of that visous, and serious 
consequences may ensue. 

The treatment will vary with the dimensions and situation of 
the hernia, and also with the condition of the tissues surrounding 
the opening in the abdominal wall. When the injury is recent, 
and there are considerable bruising and laceration, it may be 
desirable to wait until the inflammation is allayed and healing 
more or less completed, before attempting to effect a cure. The 
hernia may be temporarily, and partially, or even wholly, reduced 
until this occurs, by means of wide body bandages or adhesive 
plasters in strips ; but if the skin is much damaged, the applica- 
tion of external pressure needs great care, as it may lead to 
sloughing and eventration. If it is resorted to, the material in 
contact with the skin should be very soft, elastic, and antiseptic. 
It has been suggested that the pressure might be made by the 
hands of assistants. 

When it is considered necessary to cure ventral hernia, the 
treatment to be adopted should follow the lines sketched out for 
umbilical hernia. Irritants may be tried, but these demand 
much judgment and watchfulness. 

Instruments and Appliances. — These are the same as for um- 
bilical hernia. 

Position. — The position in which the animal is placed will 
depend upon the situation of the hernia ; if this is on the side of 
the abdomen, it will be latericumbent, the side to be operated 
upon being uppermost ; but if the inferior region of the abdomen 
is the seat, then the position should be dorsicumbent. 

Opbbation. — The animal should be anaesthetised. When there 
are no adhesions between the sac and its contents, then ligation 
or the clamp may succeed, what may be called the covered opera- 
tion, or external herniotomy — i.e., non-perforation of the parietal 
peritoneum, if it is not already torn — being preferred. 
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When herniotomy must be performed, and the peritoneum, if 
not already opened, has to be incised — internal herniotomy— the 
most favourable cases are, of course, those in which the abdominal 
wound is long and narrow, rather than wide. The incision 
through the skin must be cautiously made, so as not to wound 
the protruded intestine, .or whatever it may be, immediately 
beneath it, and antiseptic measures ought to be closely observed. 
It is a good plan to raise a small fold of the skin and make a snip 
in it with scissors — rowelling scissors are best ; then a director 
being passed beneath it, the scalpel or bistoury pushed along the 
groove makes the incision of the necessary length. This should 
always, when possible, be from behind to before, not transverse. If 
there are adhesions, these must be cut through with the greatest 
care, or broken down by the finger or handle of the scalpel. When 
the intestine has been returned to the abdominal cavity, the 
wound should be closed by means of Degive's steel pins and 
clamp. 

If the intestine is strangulated by the constriction of the 
margin of the abdominal wound, so that it cannot be' returned, 
dilatation of the opening must be effected with the necessary pre- 
cautions ; but if any portion of the viscus is absolutely gan- 
grenous, it would be most imprudent to pass it into the abdomen, 
and it wiU then be a question whether resection should be 
attempted or the animal destroyed. 

Aptee-Tbbatmbnt. — The after-treatment of ventral hernia is 
that of umbilical hernia. 

INGUINAL AND SCEOTAL HEENIA. 

Hernia of the abdomin&,l viscera through the inguinal canal 
occurs only in male animals, and in the female of the Canine 
species, as in these this passage remains more or less patent. In 
the Horse it is far more frequent in Stallions than Geldings, in 
which the canal is generally reduced in size by castration, and all 
the more if the operation is performed when the animal is young. 
In many cases there is a hereditary predisposition to inguinal 
hernia, particularly in the Equine species, and in some it is un- 
doubtedly congenital. It is very often developed or increased by 
intra-abdominal pressure through severe exertion, violent con- 
traction of the abdominal muscles and those of the hind-limbs, 
especially when the digestive organs are distended or the thorax 
is dilated, the viscera being then propelled towards the pelvic 
cavity ; or the inguinal rings are unduly dilated, and permit the 
entrance of intestine or omentum, or both, into the canal. It 
sometimes follows castration, particularly in old Horses ; and it 
not infrequently suddenly manifests itself in these, and gives rise 
to serious consequences. But it often exists for years without 
causing any great inconvenience, though, of course, there is always 
the risk of strangulation of the imprisoned intestine, and ephemeral 
attacks of colic frequently denote its presence. 
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Inguinal hernia is very seldom witnessed in the Ox or Sheep, 
but in the Canine species it is more common ; in the male it 
is far less so than in the female, though in the latter it is not seen 
until after the first litter of Puppies has been produced, and then 
it may be the uterus (even gravid) which occupies the hernial dis- 
tention, instead of intestine, omentum, spleen, or (exceptionally) 
bladder. 

In the Pig, inguinal hernia is far from unusual, especially in 
young animals, and is undoubtedly congenital in them, if not 
hereditary ; it appears in castrated as well as non-castrated Pigs, 
and both intestine and omentum may be displaced, though it is 
most frequently the former. 

The predisposing cause of inguinal hernia is, as- has been 
mentioned, abnormal width of the abdominal rings, which permits 
the entrance of viscera to the inguinal canal, and thence even into 
the scrotum in non-emasculated animals. In the Horse the normal 
length of the ring (it is only a narrow channel for the passage of the 
spermatic cord when- the testicle has permanently descendedinto the 
scrotum) varies from less than an inch to two inches, but excep- 
tionally it may measure as much as six inches, though consider- 
ably less than this will allow the passage of intestine or omentum ; 
indeed, it may be surmised that these often enter the inguinal 
canal at the time the testicle is descending from the abdomen, 
and remain there for perhaps a long time without being visible or 
suspected. 

Eecovery sometimes occurs spontaneously, though, as a rule, this 
happens only in young animals ; the hernia remains of the same 
size, or it may increase more or less rapidly, this depending upon 
the width, or rather length, of the inguinal rings. In scrotal 
hernia the tumour is sometimes of such a size as to be quite con- 
spicuous, extending even below the hocks, and therefore interferes 
with the animal's movements. In young Pigs it attains a com- 
paratively large volume, often the size of an orange. 

In some cases, however, when the hernia is incomplete and 
limited to the inguinal canal, as in Geldings, a manual examina- 
tion is required to detect it, the symptoms exhibited by the 
animal alone exciting suspicion of its existence. When the hernia 
is quite recent, it may cause the animal to evince signs of more or 
less severe colic, the body being extended, and difficulty experi- 
enced in bringing the hind-legs forward and flexing the hocks ; if 
the animal be a Stallion, the testicle on the affected side is always 
retracted. If the intestine is not constricted, these symptoms 
will generally soon disappear, and the animal move and look 
as usual. But if constriction is great or long continued, the 
movement of the intestine and the circulation of blood in it are 
hindered, congestion, oedema, and inflammation set in, and then 
there are all the symptoms of strangulation of the imprisoned 
viscus, which are generally those of enteritis, except that the 
Horse, when not moving, stands as if about to micturate, or sits 
on his haunches. 
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A careful examination, if the hernia is scrotal, will probably 
discover the scrotum more or less distended ; and if inguinal, the 
swelling will be higher up, of course, the loop of intestine being 
perhaps almost entirely within the inguinal canal ; but a manual 
exploration per rectum is required to distinguish this condition. 
When inflammation has begun, the hernial tumour is painful on 
manipulation, and if the scrotum be involved, this will be enlarged, 
tense, hot, and the tumour irreducible ; whereas previously the 
swelling was elastic, easily compressed and reducible, the loop of 




Fig. 386.— iNGniNAi Hernia. (After Girard.) 

A Intestine entering the ring ; B, B, loop of intestine in the vaginal sac ; D, D, neck of the 
' vaginal sac ; E, interior of the vaginal sac ; T, testicle at the fundus of the sac. 

intestine being often readily felt alongside the spermatic cord, and 
generally, if not always, on its internal side. 

In inguinal hernia, the intestine or omentum, or both, as has 
been stated, enter the upper abdominal ring and pass into the 
inguinal canal ; if intestine, it forms a loop that hangs down- 
ward, and may extend into the fundus of the tunica vaginalis, in 
immediate proximity to the testicle, which in chronic hernia is 
nearly always atrophied. It is recognised in two forms — ' incom- 
plete ' and ' complete ' (Figs. 386, 387). 
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"^ An ' interstitial' or ' false inguinal ' hernia has also been described, 
but this is due to an accidental or pathological condition, and is 
of rare occurrence. Instead of the intestine passing through the 
abdominal ring and occupying the cavity of the tunica vaginalis, 
as in ordinary inguinal hernia, it enters an opening anterior to that 
ring. This opening is due to a defect in the abdominal muscles 
there, which is usually compensated for by a quantity of connective 
tissue. This is covered by parietal peritoneum, and in ordinary 
circumstances is sufficiently strong to sustain the strain imposed 




Pio. 387.— STBANonLATED Inqdinal Heenia : HOKSE. (After Hering.) 

ei, Exterior of the fundus of the hernial sac, formed by the tunica vaginalis ; 6, intestine enter- 
ing the upper abdominal ring ; c, loop of intestine in the inguinal canal and scrotum ; 
(J, internal surface of the vaginal sac. 

upon the floor of the abdominal cavity by the weight of the viscera 
and contraction of muscles ; but when the connective tissue is scanty 
or attenuated, or some extraordinary force has come into operation, 
the fibres give way, the peritoneiilh is torn, and the intestine or 
omentum, or both, pass through and become extra-abdominal ; so 
that the hernia is extra-peritoneal, though included in the scrotum, 
the contents being covered only by the skin anddartos (Fig. 388), 
and not by the tunica vaginalis. But the difference between 
ordinary inguinal hernia and this extra-vaginal form is not easy 
to detect in the living animal before operation for reduction of the 
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hernia; then, however, there can be no mistake, as when, the 
skin and dartos are incised, the displaced viscera are at once 
apparent without opening the vaginal sac. If the condition were 
suspected, an examination fer rectum might assist in deciding as 
to its character. It is more serious than the usual form of in- 
guinal hernia, because of its being external to the tunica vaginalis, 
and the readiness with which strangulation may take place^.;^: — 

In inguinal hernia, even when no inconvenience is experienced, 
it is advisable to obtain permanent reduction, because of the risk 




Fig. 388.— Inteestitial Ingdikal Hernia on the Right Side : House. (After Hering.) 

a, &, Bight and left testicles ; c, left abdominal ring ; d, pathological opening in front of the 
right abdominal ring; e,£, intestine passing into the opening, with,/, its hemiaed portion 
j7, abdominal ting. 



that always attends displacement of viscera in such a narrow 
canal, which may be suddenly constricted at its openings during 
powerful contraction of the muscles that contribute to its forma- 
tion, or the imprisoned intestine itself may so increase in volume 
that it suffers from compression. With this view, certain methods 
of treatment other than operation haye been from time to time 
proposed and tried, the object being closure of the abdominal ring. 
One of these is causing inflammation of the spermatic cord, so 
as to produce tumefaction and adhesion after the hernia has been 

25 
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reduced, in order to occlude the abdominal ring. This swelling 
is induced by pulling the testicle downwards and forwards, while 
the cord is firmly rubbed between the fingers — the Horse being 
placed dorsicumbent — until it is swollen ; or, after the hernia 
contents are returned to the abdomen, a bandage is firmly tied 
round the scrotum and above it, close to the abdomen, and left on 
for some hours, when swelling occurs which is stated to effect a 
cure ; or irritants are applied repeatedly to the skin adjoining the 
inguinal ring, so as to excite effusion and swelling, which eventu- 
ally disperses the hernia in young animals. 

But the most certain and effective plan is the application of a 
clam over the tunica vaginalis, if the hernia can be reduced with- 
out dilating the rings ; if it cannot, as in strangulated hernia, 
then these must be incised in order that the swollen contents be 
returned to the abdominal cavity. These operations we will now 
consider ; but it will be perhaps useful if we glance at the 
anatomy of the inguinal canal, so as to be better able to compre- 
hend the operative procedure. This canal (one on each side) is 
formed by certain abdominal muscles, and serves for the passage 
of the testicle into the scrotum at an early period of life, and the 
spermatic cord when this descent has taken place. In the Horse 
it is described as an infundibular or funnel-shaped canal, narrow 
above, wide below, two to three inches long, with two openings, 
one superior, the other inferior ; the first, the abdominal ring, is in 
the floor of the abdominal cavity, and is a kind of oblique, slightly 
oval slit, from one to one and a half inches in length, directed 
outward and forward, about one to two' inches from the pubis, 
and four to six inches from the linea alba ; its anterior and inner 
border is formed by the small or internal oblique muscle, while 
the cremaster muscle and spermatic cord and crural arch bound 
its external and posterior border. The inferior or inguinal ring 
(Fig. 389) is also a narrow, elongated, but longer opening in the 
tendinous termination of the external oblique muscle, its posterior 
end being little more than an inch in front of the pubis ; it is 
from three to four or five inches long, and, like the upper ring, 
is directed forwards and outwards, its inner and anterior border 
being formed by the small oblique muscle, and the external and 
posterior border by the reflected layer of the external oblique 
aponeurosis, known as the crural arch, or Poupart's ligament. 
In this way the inguinal ring is described as having two pillars, 
anterior and posterior, composed of fibres from the aponeurosis of 
the external oblique ; and two commissures, external and internal, 
resulting from the union of the pillars at each end, the internal 
being limited by the prepubic tendon of the abdominal muscles. 
Through their relations vrith the two principal abdominal muscles, 
these two rings are extensible, and can also be slightly dilated 
when the hind-limbs are abducted and extended backwards. The 
canal is lined by the parietal peritoneum of the abdomen, which, 
descending into the scrotum as the tunica vaginalis, forms a sac 
or vaginal sheath in which the spermatic cord and testicle are sus- 
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pended ; this sac is attached to the margin of the abdominal ring, 
where it is in the form of a neck or cervix, which becomes somewhat 
contracted immediately below the ring and again dilates, so that in 
old Stallions the sac is not unlike an hour-glass in form. Through 
the canal there also passes from the abdomen, the external pudic 
artery, which supplies divisions to the scrotum, prepuce, etc., and 




Fig. 389. — Anatomy of the Inguinal Bino and Tunica Vaginalis of the Hobse. 
(After Girard.) 

A, C, Tunica vaginalis, in which are seen at A the neck emerging from the inguinal canal \ 
from A to B a middle portion containing the spermatic cord, and B, C, the fundus con- 
taining the testicle ; B, D, divisions of the scrotal artery coursing on the tunica, and which 
ramify on the pillars of the dartos ; F, G, inguinal ring, or lower opening of tlie inguinal 
canal, the internal commissure of which (F) is circular, fonned by white fibrous tissue 
crossing in different directions, and is inserted into the anterior border of the pubis ; 
H, H, muscular band from the small or internal oblique muscle, forming the antero- 
intemal margin of the inguinal ring ; K, E, postero-intornal margin of the ring, formed 
chieiiy by an aponeurotic band from the great or external oblique ; L, external pudic artery, 
passing transversely outward by different branches ; M, veins of scrotum and penis ; 
N, portion of the penis thrown back ; O, O, 0, tunica abdominalis ; P, P, gracilis muscle. 

the course of which it is well to remember. The prepubic artery, 
arriving at the posterior end of the abdominal ring, divides into 
two terminal branches, the external pudic or scrotal, and posterior 
abdomiilal. The former is the largest and most important, so far 
as the operation is concerned. Superiorly it lies loosely against 
the posterior border of the abdominal ring, bends downward, 

25—2 
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leaves the canal, and goes to the scrotum. The other branch, 
the posterior abdominal, passes directly forward and downward, 
crosses the inguinal ring, and breaks up in the substance of the 
anterior and internal lip. It is accompanied by two veins that 
enter the abdomen and join the iliac vein. 

In the Gelding there are only the remains of the spermatic 
cord and the external pudic artery in the inguinal canal. 

It should be noted that the inguinal ring, a long slit in the 
vertical position of the hind limb, becomes more or less oval when 
the limb is carried outward and backward. 

Instruments and AppUances. — For simple non - strangulated 
scrotal or inguinal hernia, these are : Scalpel, bistoury, or cas- 
trating knife ; director, steel clamp, antiseptic lotions and dress- 
ings. Care should be taken to have a good clamp, as much of the 
success of the operations depends on it. It should be light, yet 
strong, the borders made to fit closely and evenly without spring- 
ing, of good length, and with the screws and ends so guarded 
that they- will not wound the thighs when the clamp is applied 
(Fig. 390). 
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Fig. 390.— Russell's Inguinal Heknia Clauf. 

If for strangulated hernia, then in addition to the above there 
will be required : A bistoury cache, or a probe-pointed one, with 
a very short cutting-edge near the end ; suture needles and 
aseptic silk thread. 

Position. — In all cases of abdominal hernia the animal should, 
whenever possible, be anaesthetised, as this renders what would 
otherwise be often a most difficult and prolonged, if not an unsuc- 
cessful task, a comparatively simple and safe one. This measure is 
all the more necessary the more serious the hernia may be. The 
remembrance of some appalling accidents occurring during opera- 
tion on non-anaesthetised aged Horses compels me to emphasise 
this point. When the anaesthetic has been administered, the 
position is then made dorsicumbent, the hind-quarters being 
propped up and raised by bundles of straw, or bags filled with 
that material or sawdust. 

Opeeation. — Should there be difficulty in reducing the hernia, 
the hind-limb of the same side should be drawn backward and 
outward, so as to favour dilatation of the rings of the inguinal 
canaL The scrotum and testicle are gently raised, and in many 
cases this, together with the relaxed condition of the abdominal 
muscles and the position of the animal, will cause the hernia to 
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quickly disappear; if it does not, then light and careful manipula- 
tion of the contents must be made through the scrotum, with the 
view of working them back in the inguinal canal ; if this cannot 
be effected, then, while an assistant carries on this manoeuvre, 
the operator endeavours to make it successful by passing one of 
his arms, oiled (the right if the hernia be on the left side, and 
vice versd), into the rectum, and exercising skilful and guarded 
traction on the intestine close to the abdominal ring. 

Eeduction having been completely effected, then the application 
of the clamp has to be considered. Success has attended the use 
of the long steel clamp (Pig. 390) placed high up on the scrotum. 
The modus operandi is as follows : A piece of strong tape is placed 
round both testicles and scrotum, the latter having been pre- 
viously asepticised ; by means of this tape the scrotum is pulled 
away from the body as much as possible, and the clamp is put on 
over the whole, and made sufficiently tight by the screws to check 
the circulation in the bloodvessels. The clamp is made tighter by 
giving the screws two or three turns every day ; so that in from 
ten to thirteen days the whole mass drops off, leaving a firm 
cicatrising surface, which should be kept clean and dry by powder- 
ing with boracic powder or iodoform. The animal is maintained 
standing from the time of the operation until four days after the 
parts have fallen off, sufficient exercise being allowed to control 
the swelling. 

The pain is somewhat intense for twenty-four hours after the 
clamp is put on, and there is much tumefaction. Tetanus is said 
to be somewhat frequent, and it is not advisable to operate in this 
way on animals older than four years. The operation is certainly 
a radical one, as the cicatrix is thick and solid ; it should be 
mentioned, however, that in exceptional instances cicatrisation is 
imperfect or incomplete, and sutures may have to be employed 
to thoroughly consolidate it. 

To avoid the great pain induced by including the scrotum in the 
clamp, as well as to avert excessive tumefaction, the usual way to 
cure inguinal hernia is to proceed by cutting operation in the 
following manner : 

Tbchnic. — The Horse being anaesthetised, placed in the same 
position, and the hernia reduced, the operator, standing behind, 
grasps the testicle with both hands, left in front, right behind ; the 
left having obtained a good firm hold of the spermatic cord, well 
beneath the gland, the right hand is disengaged, and by means of 
the knife or bistoury at one cut incises the skin and dartos in the 
middle line of the surface of the testicle, from before to behind ; 
the fingers of the left hand, by drawing the skin downwards, opens 
the wound and causes the testicle and its envelopes to bulge ; a 
slight incision cuts through the connective tissue and the cre- 
masteric aponeurosis, and leaves exposed the tunica vaginalis, 
which must be left intact. The right hand now seizes the testicle, 
which is covered by the peritoneal sac, and by a movement of 
pressure and separation insinuates the fingers between it and the 
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external coverings, which are gradually pushed downwards ; the left 
hand now grasps the testicle and raises it upwards, the fingers of the 
right freeing the sac from the connective tissue binding it to the 
sctotum, until it is quite isolated as high as the inguinal ring, and 
the testicle and its immediate appendage are clear for about two 
inches. The testicle still held well up in the right hand of the 
operator, he with the left hand puts on the clamp from before to 
behind, and as near the ring as possible, making sure that the 
hernia is completely reduced, the testicle and its appendages at a 
little distance from the clamp, and the scrotum well away from it. 
The instrument is then screwed or tied as tight as may be neces- 
sary by an assistant. In order to ensure a firmer closure of the 
hernial sac, before the clamp is put on the testicle, this, and with 
it, of course, the spermatic cord and tunica vaginalis, may receive 
a half or whole turn, and in this state be fixed by the instrument. 

If the clamp, together with the testicle, are so heavy as' to 
entail undue strain on the spermatic cord and serous sac, the 
weight may be sustained by an abdomino-perinseal bandage. 

The clamp should be left on for four or five days, or even longer. 

When the hernia is so very large as to lead to the belief that 
the abdominal ring is unusually wide, and that there is therefore 
danger of a re-descent of the intestine, and perhaps rupture of 
the remains of the serous sac, MoUer employs a very short clamp, 
and making an incision through the skin sufi&ciently large to 
admit this, pushes it up to the inguinal ring, where it is secured, the 
skin being sutured over it. If no unfavourable symptoms appear, 
the instrument is not removed for a week, when the wouiid is 
healthy, and soon heals entirely with antiseptic treatment. The 
clamp should be rendered aseptic. 

It has been mentioned that Geldings are not exempt from inguinal 
hernia, and when it is considered advisable to operate the procedure 
is somewhat different to the above. Every step is the same until 
the skin is to be incised. This having been made tense, an 
elliptical incision is made on each side of the castration cicatrix, 
so as to isolate this part, which is adherent to the tissues beneath ; 
a cord or narrow tape is passed through, and by means of this it 
is raised, and the remainder of the skin and connective tissue 
is separated from the tunica vaginalis in the manner already 
described, and as high as possible. Befrfre putting on the clamp, 
if there is any doubt as to the sac not being clear of intestine, 
it should be opened at the side and an exploration made with the 
finger. If the intestine is adherent to the tunica vaginalisj the 
adhesion must be divided most carefully by the finger, scissors, 
or knife ; in doing this, rather than injure the bowel it is ad- 
visable to cut away the adherent portion of tunica vaginalis, and 
return the viscus with it to the abdominal cavity. Antiseptic 
precautions should. be rigidly observed here. 
, The clamp is put on and secured in the same manner as in the 
Stallion, and, if deemed necessary, the sac may have half a turn 
round before it is compressed. 
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In strangulated inguinal hernia, the procedure is the same up to 
the point of reducing the hernia, which, owing to the condition of 
the imprisoned structures, demands great circumspection. Here 
reduction of the hernia must be promptly effected to save the 
animal's Ufe, and if it cannot be accomplished by inguinal and 
rectal taxis, then it is necessary to proceed to dilate the 
abdominal ring, either inside or outside the vaginal sac. For the 
relief of strangulated enterocele, and especially if it be not de- 
sirable to remove the testicle, the extra-vaginal or subcutaneous 
operation is to be. preferred. 

Technic. — Everything is done as in the previous operation until 
cutting the scrotum is arrived at. Then an incision, about two 
inches in length, is made at one side of the scrotum, between the 
testicle and the inguinal ring, through the skin, dartos, connective 
tissue, and cremaster, but not through the tunica vaginaUs ; the 
index-finger is introduced into the opening, and worked up to the 
constricting part, the herniotome (Pig. 376), or probe-pointed 
bistoury, is passed up flat along the finger, pressed carefully 
through the tight neck and ring without piercing the peritoneum, 
and the blade being turned with the cutting edge towards the 
border of the ring, a notch is made in it by gently withdrawing 
the knife. The external side of the scrotum is the most convenient 
for this operation, the notch being made in the ring at the outer 
side of the anterior end. If the cut in the constriction has been 
sufiiciently deep (it should be no more), the intestine will either 
glide into the abdominal cavity spontaneously, or a little manipula- 
tion will cause it to do so. Before cutting the abdominal ring, 
the operator should be certain that the point of the bistoury or 
herniotome has passed within and slightly beyond it. The 
advantages claimed for this mode of releasing the imprisoned 
viscus are its simplicity and its rapidity; owing to the small 
incision in the skin, air is not admitted to the hernial sac or 
abdominal cavity, and the intestines are not soiled ; the testicle 
is preserved ; and the operation is not followed by accidents or 
complications. The method is also applicable to Geldings. 

The wound is cleansed, dressed with iodoform, and a few 
sutures passed through the skin. 

If it is decided to remove the testicle after the hernia has been 
reduced, this can be done at the same time, or afterwards, by the 
covered operation already described when treating of non- strangu- 
lated inguinal hernia. 

Intra-vaginal herniotomy is sometimes resorted to, but if the 
animal be a Stallion, it necessitates removal of the testicle and 
great antiseptic precautions, as the intestines and peritoneal 
cavity are exposed to the air. The scrotum and tunica vaginalis 
are opened, the finger pushed up the inguinal canal to the seat of 
constriction, then the herniotome or bistoury is passed up and 
the ring most carefully incised in the same manner and place as 
has just been described. The intestine, after having been gently 
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cleansed with a weak warm solution of boracic acid, is allowed to 
descend into the abdomen; then a clamp is placed over the 
tunica vaginalis and spermatic cord as close to the inguinal ring 
as possible, the parts are dusted with a mixture of equal parts of 
iodoform and tannin, and otherwise treated as for simple inguinal 
hernia. If the opening is large, or the intestine is likely to 
re-descend and rupture the remains of the sac, the tunica vaginalis 
should receive a twist before the clamp is put on, and the skin may 
be fastened over the latter, or the abdomino-perinseal bandage may 
be applied to support the weight. 

Inguinal hernia in the Ox may be treated in the same way as 
in the Horse. 

If operation is necessary in the non-pregnant Bitch, narcosis is 
induced ; the position is dorsicumbent, the skin is carefully cut 
through over the hernia, the peritoneum lining the sac exposed, 
but not opened, and isolated, when — the contained viscus having 
been returned — this membrane is gathered up and ligatured close 
to the inguinal ring. 

In the Pig inguinal hernia is not rare, though operation for its 
cure is seldom practised. The covered operation is followed, and 
a ligature placed round the tunica vaginalis ; or if the animal be 
old and not castrated, the clamp had better be used. It is recom- 
mended to remove both testicles, even if the rupture is confined 
to one side If there are adhesions between the intestine and 
tunica vaginalis, the sac must be opened and separation carefully 
effected, and the viscus having been returned to the abdomen, a 
ligature or small clamp is placed on the outside of the tunica 
vaginalis, and left there until it drops off. 

1 INTERSTITIAL INGUINAL HERNIA. 

In interstitial inguinal hernia no attempt at operation should 
be made until reduction has been tried, and then only when the 
contents of the hernia are strangulated, and no other recourse is 
left save herniotomy, which may be looked upon as a somewhat 
desperate remedy. 

Technic. — The Horse is anaesthetised, placed in dorsal decu- 
bitus, and, with every antiseptic precaution, the skin of the 
scrotum is incised in the usual way and direction ; this incision 
exposes the imprisoned viscus, which must be covered by an 
aseptic cloth, while the finger is passed up alongside the tunica 
vaginalis towards the hernial opening, which should be found 
towards the anterior end of the abdominal ring. The opening, 
when discovered, may possibly be sufficiently dilated by gentle 
manipulation with the finger to allow the viscus to be pushed 
through ; if not, the border must be notched by the herniotome 
to such an extent as to admit of reposition. When this has been 
accomplished, the opening should, if possible, be closed by strong 
silk sutures, and the wound in the 'skin sutured with the same 
material If the animal is a Stallion, the testicle on the same 
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side should be removed by the covered operation, the clamp being 
placed close to the inguinal ring. The parts should be cleansed, 
dressed with iodoform, covered with some folds of aseptic 
tarlatan, and an abdomino-perinseal bandage worn until the clam 
comes off in four or five ^ays. 

The after-treatment is the same as that already described for 
other forms of inguinal hernia. 

L- 
CRURAL HERNIA. 

Crural hernia has been described as having been witnessed in 
the Horse, Cow, Ass, and Dog, though it is seldom recorded ; 
nevertheless, as a portion of intestine may find its way into the 
crural canal through a rent in the fascia covering that space, or 
in some other .way, it is well to examine the part, and indeed the 
inguinal canal as well, when an animal exhibits symptoms in- 
dicating colic or other bowel disturbance. The hernia may be 
produced by an accidental slip, fall, or strain, as during parturi- 
tion ; or it may be due to congenital defect. 

The crural canal itself is of a triangular shape, and is formed by 
Poupart's ligament together with the iliacus, sartorius and internal 
oblique muscles ; it lies immediately behind the abominal ring, 
though rather nearer the middle line, and is shut off from the 
abdominal cavity by the parietal peritoneum ; it usually contains 
the crural artery and vein, with lymph glands. 

The hernia is found high up on the inside of the thigh, where 
it is so small as to be scarcely noticeable, though it can be readily 
felt. It causes the Horse to move the limb stiffly, and if the con- 
tents of the hernia chance to be strangulated, then the usual 
Bjrmptoms of that condition are manifested, which an examination 
per rectum will confirm. This is a serious condition, and demands 
prompt attention. Eecourse may be had to taxis, external and 
internal, to reduce the hernia, when the animal is in the dorsal 
position, and if unsuccessful, herniotomy must be adopted. 

Operation. — The animal is placed in the same position as for 
operation in strangulated inguinal hernia. An incision about two 
inches in length is carefully made through the skin and connective 
tissue immediately over the tumour, and in a vertical direction, 
when the viscus in the canal is exposed. An attempt should be 
made to return it by gentle manipulation, and dilating the opening 
through which it has passed, by means of the finger or the knife. 
When it has been returned,, the opening should be closed by passing 
two or three points of silk thread through the sartorius muscle and 
Poupart's ligament, and then suturing the skin wound. The part 
may be dressed with iodoform, and the usual bandage for this 
part applied. 

Aptbb-Tebatment. — The animal should be kept as quiet as 
possible, and not allowed to lie down for some days, nor yet 
exercised until the wound has quite healed. The diet should be 
laxative, and moderate in quantity. 
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PERINEAL HERNIA. 

Perinseal hernia has only, I beheve, been observed in the female 
of the Bovine, Ovine, and Canine species ; it would appear to be 
most frequent in the latter, and is due to protrusion of intestine 
into the pelvic cavity, either between the rectum and uterus, or 
the latter and the bladder ; the last occurs oftpnest in the Bitch. 
The cause of the hernia is not well known, but it is no doubt 
intra abdominal pressure arising from severe contraction of the 
abdominal muscles or diaphragm, or from the weight of the 
viscera being thrown forcibly back during altered position of the 
animal. It rarely causes inconvenience except during parturition, 
which may be hindered if the hernia is large ; but if -strangulation 
of the intestine occurs, then the condition is serious. 

The hernia usually occupies only one side of the perineeal region ; 
in the Cow it is beneath the vagina, projects beyond the vulva, 
and may be as large, if not larger, than a cocoa-nut ; in the Ewe 
it is to one side of the vulva, and may be the size of an orange ; 
whereas in the Bitch it is between the root of the tail and the 
ischium. 

The hernial tumour offers all the characters of an enterocele 
elsewhere — elasticity, capabihty of partial or entire reduction, 
variableness in size, etc. 

It can be made to disappear in some eases by causing the 
animal to stand with its hind-quarters more elevated than the 
fore ones. 

OPEEATiON.-^This is not advisable, unless the hernia offers a 
serious obstacle to parturition, or the imprisoned intestine be- 
comes strangulated. When operation has to be performed, the 
measures to be adopted are much the same as those described for 
umbihcal hernia. 

The animal is anaesthetised, placed latericumbent, the skin 
over the hernia cleansed and rendered antiseptic ; an incision of 
sufficient length, and vertical in direction, is made in the skin, 
and the finger introduced through it and passed between ; the 
skin and peritoneum, now forming the sac. The intestine is 
gently manipulated back into the pelvic cavity, if there are no 
adhesions ; ft there are, then the sac must be opened and the 
adhesions separated, extreme care being observed in doing so, lest 
the bladder, uterus, or intestines be wounded. If these chance to 
be opened, then they must be at once sutured with fine aseptic silk. 

The intestines returned, the sac is ligatured with silk, and the 
skin which covered it, having been diminished to a proper extent, 
is firmly sutured. The wound is dressed with the usual antiseptic 
powder, a pad placed over it, and a perinaeal bandage applied. 

Aftbe-Tebatmbnt. — Any symptoms of an unfavourable character 
that arise must be treated according to their indications. The 
wound itself only requires to be dressed once or twice. The animal 
should be kept for some time with the hind-quarters well raised. 
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PELVIC HERNIA. 

This hernia, vulgarly known in this country as 'gut-tie,' 
appears to be more common in some countries than others, and is 
confined to the Bovine species. It is said to be most frequent in 
young Oxen, and is due to perforation of the peritoneum covering 
the spermatic cord ; through this opening a portion of intestine — 
small or large — or omentum passes, and becomes strangulated. 
This occurs on the right side, owing to the rumen being on the 
left, and in the sacral region. 

Unskilful castration is beUeved to favour its occurrence, and 
also severe exertion in ascending steep roads. It is only when 
strangulation of the intestine has begun that the existence of the 
hernia is revealed, though the symptoms are not altogether pathog- 
nomic, but are chiefly those shown in enteritis or peritonitis. 
An examination per rectum discovers what feels like a large 
tumour at the entrance to the pelvic cavity, on the right side, 
while nearer the middle of the cavity is found a hard tense cord 
— the spermatic cord. At an early stage the tumour feels soft, but 
later it is hard and painful. 

Externally- the hernia may, under certain conditions, be 
detected on the right side, and pressure there causes pain. Taxis 
per rectum may release the strangulated viscus, if it is not much 
r^_swollenjJun some cases a cure has been effected by tearing the 
spermatic cord, this being grasped through the wall of the rectum, 
by the full hand, and drawn forcibly backward. But this pro> 
cedure is not always successful, and recourse must be had to 
a cutting operating. 

Opbeation.^ — Laparotomy is performed in the right flank, as 
in the Horse ; the hand being introduced into the abdominal 
cavity, and an opening made by the fingers through the omentum, 
the constricting spermatic cord is discovered, and the operator, 
assuring himself as to its identity, divides it by means of the 
bistoury cache, or, better still, by a pair of towelling scissors, the 
handle of which should be tied by a piece of tape to his wrist. 

The wound in the flank is closed in the manner already 
described, and is dressed antiseptically. 

Aetee-Teeatmbnt. — Attention to the wound is nearly all that 
is required; The diet should be light and soft for some days, 
and the hind-quarters kept slightly elevated. -— , 

WOUNDS OF THE ABDOMINAL WALL. \ 

Traumatic lesions of the abdominal wall are frequent in the 
Horse, much less so in the Ox, and somewhat rare in the smaller 
animals ; they vary froni a simple wound of the skin to division 
of miuscleB and penetration of the abdominal cavity, with perhaps 
compound hernia of the viscera, usually intestines or omentum. 
It sometimes happens that the subcutaneous tissues, e.g., the 
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muscles, may be lacerated without the skin being wounded, and 
the viscera may even be extruded through the laceration and 
form a simple hernia. The danger of such injuries depends upon 
their nature and extent ; simple wounds without exposure of the 
abdominal cavity or protrusion of viscera, and especially if super- 
ficial, are comparatively free from danger, and give little cause for 
anxiety if promptly treated ; while those in which there is exten- 
sive laceration, with prolapse of intestine, omentum, or other 
viscus, and particularly if these are wounded, bruised, injured by 
exposure to the air, or soiled by extraneous matters, are serious. 
Punctured wounds are also more or less dangerous, and the danger 
is increased because the extent of the damage cannot be exactly 
ascertained or remedial measures readily applied. But in the 
most serious cases, apparently, recovery need not be always 
despaired of, as veterinary literature teems with records of the 
cure of most formidable accidents of this kind. 

All parts of the abdominal wall are exposed to injuiry, but the 
inferior regions are perhaps the most frequently involved. The 
greatest danger is to be apprehended from the occurrence of peri- 
tonitis when the abdominal cavity has been penetrated ; to this 
inflammation the Horse is much more disposed than the other 
domestic animals, the Pig coming next, then the Ox, Sheep, and 
Dog. 

Teeatment. — This, of course, must depend upon the character 
of the injury. 

Simple sioperficial wounds are treated on ordinary surgical 
principles. After cleansing and dressing with antiseptic lotion, 
the borders of the wound are brought together and maintained in 
apposition by means of narrow strips of pitch plaster ; they are 
then powdered with iodoform and kept dry and clean. 

Deep lacerated wounds are to be cleansed and dressed in the 
same way, torn shreds of tissue being removed, and the sides of 
the opening brought together by means of sutures deeply implanted, 
and all the more so when the wound is extensive and deep ; the 
quilled suture is perhaps the most useful and effective in such cases, 
and the suture material, for the larger animals especially, should be 
of metal. To support the sutures, long strips of pitch plaster should 
be fixed across the wound at intervals, and when the wound has 
been closed, it must be covered with antiseptic powder and gauze, 
and a wide abdominal bandage applied round the body. The 
wound must be kept clean and dry, being dressed at intervals 
with antiseptic powder, and it may be, and indeed is nearly always, 
necessary to prevent the larger animals from lying down until cica- 
trisation is complete, as rest is absolutely necessary to ensure rapid 
healing. 

If the smaller animals manifest a tendency to tear off the 
bandages and dressings, they should be muzzled until the wound 
is healed. 

Punctured wounds are treated in a similar manner, but a word 
of caution is necessary in cases which demand exploration with 
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the probe or finger, as it is most important that these should be 
perfectly clean and asepticised ; but such exploration should not 
be attempted unless there is urgent need for it — as when excessive 
haemorrhage is present, or a foreign body is suspected to lie in the 
wound. If haemorrhage is alarming, an attempt should be made 
to tie the vessels from which the blood escapes, or if this be not 
possible, styptics may be tried ; but usually, if the wound is 
firmly closed, bleeding will soon cease, and it is well in all cases 
to free the injury from blood as much as possible, and to render 
it thoroughly aseptic. The wound is treated by suture in the 
way already indicated, the muscle wound being first closed by 
deeply-inserted interrupted sutures of strong silk, and the skin 
wound closed independently, but with the same material. As 
ah-eady mentioned, the quilled suture is to be preferred in closing 
such wounds in regions where there is much movement, or where 
the weight of the viscera imposes severe strain on the stitches. 
The wound is cleansed and dressed with antiseptic powder and 
gauze, and a bandage placed round the body to support the 
sutures and the dressings. The animal must be kept as quiet as 
possible, and, if a Horse or Ox, prevented from lying down for 
some days. If there is slight or no discharge from the wound, it 
should be interfered with as little as possible, the dressing being 
renewed after three or four days ; but if unfavourable symptoms 
supervene, or the discharge is copious, it may be necessary to 
remove the bandage and dressings to ascertain the condition of 
the part. Should there be an accumulation of pus beneath the 
skin, drainage must be ensured by a dependent opening, inserting 
an appropriate tube, or, better still, a small roll of aseptic gauze, 
into the depth of the wound. It may be requisite also to cut 
through the skin sutures if the tension on them is very severe. 

If, in the case of the Horse or Ox, and because of the sensitive- 
ness or nervousness of the animal, or the situation of the wound, 
it is difficult to insert the sutures, the animal must be placed in the 
recumbent position ; it will then often be advisable, before throw- 
ing it down, to employ an abdominal bandage, especially if there 
is any likelihood of bowel or omental protrusion ; and it will also 
render the operation easier and more effectual if an anaesthetic is 
administered when the animal is recumbent. 

Protrusion of viscera is a frequent and serious complication of 
abdominal wounds, these being generally intestine, omentum, or 
uterus ; the gravity of the prolapse is due to the danger of septic 
peritonitis from the admittance of air or foreign matter to the 
peritoneal cavity, soiling, bruising, or wounding of the viscus, and 
the difficulty often experienced in returning and retaining it in 
the abdomen. 

In the successful treatment of such cases, much depends upon 
averting septic peritonitis by thoroughly cleansing the prolapsed 
part before it is returned, gently sponging it with warm antiseptic 
fluid, then replacing it by delicate manipulation. If it be omentum , 
there is usually little difficulty in effecting its return, though should 
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this be not altogether possible, a large portion may be removesd 
with impunity if the bloodvessels in it have been tied; this 
procedure, indeed, becomes imperative if the part is badly torn or 
gangrenous ; if the remaining portion cannot be pushed into the 
abdomen, it is recommended to leave it in the wound, where it 
will become adherent and assist in closing the opening. 

This treatment, of course, is not applicable to prolapsed intes- 
tine, which must be replaced ; after being cleansed, this replace- 
ment is accomplished by patient and careful manipulation, the 
hands and instruments being previously rendered aseptic. Ee- 
duction is greatly facilitated if the animal be placed in the lateri- 
cumbent or dorsicumbent position; but in the larger animals, 
before this is done, in order to prevent injury and infection a 
wide bandage, wetted with antiseptic fluid, should be applied 
over the bowel and tied round the body. If there is much dis- 
tention of the bowel from constriction of the wound, the latter can 
be sufficiently enlarged, or the intestine itself may be punctured 
to allow the contained gas to escape. 

When reduction has been effected, the wound is to be closed in 
the manner just described, and the same after-treatment adopted. 

When the intestine is wounded, the case may be far from hope- 
less ; after being cleansed, it should be sutured, as recommended 
when treating of bowel sutures ; even when a portion is gan- 
grenous, it may be advisable to resort to its resection, after the 
manner already indicated. 

In animals the uterus, and even the bladder, has been success- 
fully sutured when prolapsed through an abdominal wound. 

In all cases of serious abdominal wounds, the food allowed should 
be easily digested, and given in small and frequent quantities. 



OPEEATIONS ON THE EESPIEATOEY APPAEATUS 
AND THE THOEACIC CAVITY. 

Opebations on the respiratory apparatus are comparatively few 
in number, and are chiefly performed on the larger animals. The 
operations we limited to the air-passages and their complementary 
cavities in the head, the larynx, and the trachea. The Horse is 
nearly always the animal operated upon. 



CHAPTBE I. 

OPEEATIONS ON THE AIR -PASSAGES AND THEIR 
COMPLEMENTARY CAVITIES IN THE HEAD. 

Nasal Cavities. 

These cavities are sometimes the seat of operation for the 
removal of polypi, angiomata, and various neoplasms — such as 
carcinomata, sarcomata, lipomata, osteomata, and adenomata^ 
and dermoid cysts, that sometimes develop on the turbinated 




Pig. 391.— Opeeatob's Protective Mask for Nasal Inspection of the Horse. 

bones or the nasal septum. Owing to the great length of the 
Horse's face and the comparative narrowness of the nostril, it is 
impossible to inspect the cavities throughout their whole extent by 
the unaided eye ; but with the assistance of an artificial illumin- 
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ating apparatus they can be scrutinised for a considerable 
distance. In making this inspection, the veterinary surgeon 
incurs serious risk when contagious disease is present, and in all 
eases the task is rendered unpleasant from the tendency of the 
animal to eject mucus into the face of the investigator. To 
obviate this unpleasant and dangerous accident, a leather or tin 
mask has been devised (Fig. 391) ; this completely covers the 
inspector's face, and is fastened at the back of the head by means 
of a strap and buckle ; the eyes are of glass, and a thin piece of 





PjG. 392. — Nasal Dilator. 



Fig. 393.— Nasal Dilator applied. 



leather is attached to its lower border, so as to protect the mouth 
without impeding the scrutiniser's breathing. To open the nostril 
sufficiently without soiling the fingers, a nasal dilator has also 
been devised (Fig. 392); this consists of two hinged blades acted 
upon by a handle with a screw, which, on being turned in either 
direction, brings the blades nearer or pushes them further apart. 
When the blades are introduced within the nostril, this can be 
dilated to its full extent with far greater ease and effect than 
when only the fingers are employed, and these are not so liable 
to be soiled (Fig. 393). 

Ordinary daylight is sufficient to illuminate the lower part of 
the nasal cavity, and when exposed to the full light of the sun it 
can be further illuminated ; but if it is desirable to examine it 
higher, then reflected or artificial light is necessary. A reflector may 
be employed to increase the intensity of the illumination and throw 
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the light higher up in the. cavity; another advantage in using it 
IS that artificial light can be employed, as well as daylight. Eried- 
berger and Prohner use a slightly concave hand reflector, about four 
and a half inches in diameter, constructed on the same principle as 
the ophthalmoscope mirror (Fig. 394). In using it, the head of 
the animal is turned in the opposite direction to the light, and an 
assistant raising one wing of the nostril (if the dilator is not 
employed), the operator raises the other wing with his left hand. 




Fig. 394.— Nasal Eeflectoe. 

and, holding the reflector in his right, throws the light into'the 
cavity, looking through the aperture in the reflector with one eye, 
and closing the other to prevent the entrance of nasal discharge! 
Lustig has constructed two special nasal reflectors which have 
been found useful. These are of metal, one about four inches in 
diameter (Fig. 395), with a plane surface for illumination by sun- 
light ; this is sufficient to illuminate the nasal cavity uniformly 
and with sufficient intensity ; the other has the surface concave. 





Fig. 395. — Nasal Reflector with a 
Rivet Hole at the Periphery 
FOR THE Protective Disc. 



-Nasal Reflector with its Pro- 
tective Disc. 



and throws the light on a limited point ; but it cannot be used 
for long in a bright sun, as it concentrates the rays like a burning- 
glass, and will cause pain to the animal. To prevent nasal matters 
being snorted into the eye during inspection, when the operator 
does not wear a mask, a disc of metal of the same size as the 
reflector is attached to the one side by a rivet, on which it rotates, 
so that when in use this disc is rotated outwards, and covers the 
eye not in use (Fig. 396). One handle can be made to fit both 
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reflectors. They are employed in the same manner as the one 
first described. 

Artificial light cannot be directly employed to illuminate the 
nasal cavity unless its source be shielded from the air passing out 
from them. To obviate this inconvenience, as well as to illumi- 
nate the upper portions of these cavities in a more perfect 
manner, one of the small electric lamps recently introduced, as 
Bayer's (Pig. 312), or Eaymond's (Fig. 313), or that described 
and figured on page 280, ansv^ers fairly vrell ; but the electric lamp 
specially devised by Polansky and Schindelka as a rhinoscope 
and laryngoscope is in every vray preferable to all the means of 
illumination hitherto tried. This consists of a straight tube 
(Fig. 397, a), containing the light at its extremity {h), and fixed into 




Fig. 397.— General View op the Panelectric Rhinoscope and Laryngoscope. 



a panelectroscope [c), to vvhich are attached the vyires from the 
battery {d). The tube itself is about twenty-two inches in length, 
and half an inch in diameter (Fig. 398, E) ; the extremity is a 
cupola (G), which has an opening at the end or the side, or a long 
narrow opening on each side, according to requirement. This 
contains the lamp (La), covered in by a glass plate ; near the 
lamp is a rectangular prism (P), which is placed in the tube in 
such a manner that the image of the parts illuminated by the 
lamp is diverted into a small telescope in the body of the tube, 
by which a reduced picture is presented to the observer. At the 
opposite end of the tube are placed the pole-screws (Le) to hold 
the wires from the battery, as well as a contact-screw (C) for 
closing or opening the current. As the position of the screw 
corresponds with that of the lamp at prism at the other end, it 
may also be of use in showing in what direction the lamp is 
facing when inside the cavities. As the heat gener&ted by the 
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lamp would prove injurious to the mucous membrane when long 
contiaued, a cooling appai^atus has been applied to the apparatus 
in the form of two hollow processes (MV) let into the tube ; to one 
of these the tubing of an india-rubber bellows (G') is connected, 




Fig. 398.— Polansky and Sohindelka's Rhinosoope. 

li, Tube ; G, its cupola-like extremity ; La, lamp ; P, rectangular prism ; Le, pole-screws ; 
contact screw ; M, V, appliances for supplying cold air to the interior of the tube by means 
of the india-rubber bellows, G' ; L, L, L, spiral spring in the tube ; K, socket into which 
the fcbc fits, and which is fixed into the panelectroacope. 

the other end being applied to a metal worm in a small tin pail, 
which is filled with a refrigerant solution. The cooled air is pumped 
in the tube at M, and escapes at V. There is a spiral spring near 
the end of the tube (L), by which it is fixed into a socket (K) thas 
£ts into .the panelectroscope. In order t© prevent the lamp-glats 
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ap.d the prism from becoming obscured by secretions while the 
tube is being introduced, there is an external movable sheath that 
can be drawn back sufficiently to uncover these parts when the 
instrument is in position. 

The panelectroscope into which the tube is fixed (Fig. 399) is a 
kind of open box (G), with a concave mirror (S^) about two 
inches in diameter, a movable magnifying lens, and an infundi- 
bulum to receive the tube (T). The lamp is fixed by means of a 
screw (VK) to the wires (Le) ; a screw (C) attached to a plate 
(C/) lets on or shuts off the current. When the light falls on 
the mirror (S^), it is reflected parallel to the tube (fixed at T), 




Fig. 399.— Panelectroscope. 

Body of t.he apparatus ; ■ T, projection for fixing the tube to ; L, lamp ; V, magnifying lens ; 
Bjj, reflector ; V, K, lamp fixed on a running screw ; Le, wires from the battery ; C, Cfy 
contact screw and plate. 



and the image conveyed by this can be magnified by the other 
mirror (V). 

Such is a brief description of this ingenious and useful apparatus. 
"When it is to be used, the tube is plunged for a short time in 
warrn water, in order to raise it to the temperature of the parts 
with which it is to be brought into contact, so as to prevent the 
glass from becoming obscured by condensation of watery vapour 
from the breath. It should ajso be smeared with glycerine to 
facilitate its introduction, which is effected by holding the tube in 
the right hand as if it were a pen, and passing it up the nasal 
chamber against the septum by a slight screwing movement. In 
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this way it can be pushed as far as the posterior nares and into 
the pharynx, and by means of it a perfectly clear picture can be 
obtained of the ■whole of the internal surface of the nasal 
chamber, or of the pharynx and larynx, a most important 
advantage in the operative surgery of these parts. Indeed, it 
might be employed for the inspection of every cavity into which 
it can be introduced. 



OPERATIONS IN THE NASAL CHAMBERS AND MAXILLARY 
AND FRONTAL SINUSES. 

These consist chiefly in the removal of tumours that form in 
the nasal cavities and in collections of pus from the sinuses, which 
have already been described at page 263. Sometimes foreign 
ibodies are lodged in these cavities, and must be removed ; and, 
though rarely, there may be hypertrophy or necrosis of the 
turbinated bones, which demands surgical treatment. 

In the case of tumours, when they are in the lower part of the 
■cavity there is not so much difficulty in ascertaining their nature, 
seat of attachment, or in effecting their removal, as when situated 
higher up. But even when low, and especiaUy if attached to 
the outer aspect of the cavity, it is occasionally necessary to slit 
the nostril for some inches between the nasal and maxillary 
bones before removal can be accomplished. When the growth is 
high, or when necrosed turbinated bone has to be removed, 
trephining the nasal bone must be resorted to. This is usually 
■done towards the junction of that bone with the frontal bone, as 
it is advisable to have the opening rather high than low ; a line 
drawn parallel with the inferior margin of the orbital cavity is 
' generally preferable for making the trepanation. In some cases it 
may be requisite to make a double opening, and remove the inter- 
vening piece of bone, in order to secure sufficient space for opera- 
tion. In effecting this, the skin should be incised slightly beyond 
the length it is proposed to remove the bone, and from three to 
four inches parallel with the articulation between the nasal bones. 
A short incision is made across the perpendicular one at each 
■end (Fig. 400, A), and the skin is dissected back from these lines 
sufficiently distant to allow the bone to be removed. The lower 
opening is then made with the trephine in the way pointed out at 
page 263, and the upper one at the desired distance — usually one 
■and a half to two inches for the removal of tumours, large 
foreign substances, or portions of the superior turbinated bone. 
The bone between these openings is removed by means of the saw 
(Pig. 400, B). After the operation, the skin wound is closed by 
points of suture in the usual way. 

Tumours, if accessible, may be removed by the fingers when 
they have a narrow pedicle, as in the case of polypi ; a wire 
■snare is useful, but if the tumour is very dense, as with osteo- 
mata, then a strong ecraseur and steel wire is necessary, or it 
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may be necessary to employ a chisel or gouge and hammer. 
When hsBmorrhage is apprehended, the chain ecraseur is prefer- 
able. A curette is also serviceable in completing the removal, if 
the growth had a wide base. 

Sometimes haemorrhage is very copious, and must be checked. 
This can be done by plugging the nostril with lint, cotton^wool, 
or fine tow, steeped in some hsemostatic agent ; but care must be 
taken that none of this drops into the larynx from the posterior 




Fig. 400. — Trephining the Nasal Bone. 

A, Incisions through the skin ; B, skin dissected back, the bone trephined at two points, the 
intervening bone removed, and the nasal chamber opened. 



nares. To avoid this accident, and also to hinder the blood 
flowing into the larynx, the head should be kept vertical and as 
low as possible. To prevent the plug falling into the pharynx, it 
is advisable to have a piece of tape tied securely to it, and the 
end left to hang out of ' the nostril or fastened to the head-collar. 
If there is any likehhood of danger from laryngeal or tracheal 
obstruction, it may also be advisable to perform tracheotomy, and 
employ the tampon cannula for some hours. 
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OPERATIONS ON THE GUTTURAL POUCHES. 

We may in this place consider the guttural pouches or sacs as 
appendages or diverticuli of the respiratory organs, as when in- 
volved in disease or any morbid condition they are more likely to 
interfere with respiration than with deglutition. 

The morbid conditions usually described as requiring operative 
interference are tympanites of these sacs, and catarrhal inflamma- 
tion of their lining membrane. This inflammation is usually of a 
chronic nature, and gives rise to an accumulation of pus that 
sometimes distends the cavity to a great extent and is discharged 
from the nostril, more especially during exertion, or when the 
head is held low. 

SuKsiOAL Anatomy. — These sacs are situated, one on each side, behind the 
pharynx, and beneath the cranium and atlas ; they are, it may be said, a wide 
expansion of the Eustachian tubes, the lining membrane of which forms their 
wall, and they are in contact with each other in the middle line, behind the 



Fia. 401.— SuEGioAL Anatomy op the GuirnBAL Sao. (After Peuch and Toussaint.) 

P, P, Upper and lower extremities of paroiiid gland ; A, parotido-auricularls muscle ; S, trans- 
verse artery of face ; 4, maxillo-mueoular vein ; 7, jupular vein ; 8, glosso-facial vein ; 
9, transverse vein of face ; 10, maxillo-muscular vein ; 12, posterior aurioolar vein ; 13, 
facial nerve ; 15, auricular branch of second cervical nerve. 

pharynx, where they occupy a large triangular fossa nearly corresponding ex- 
ternally to the parotideal region and to the base of what is known anatomically 
as 'Viborg's triangle.' Each sac has only one opening— that through' the 
Eustachian tube, which opens by a narrow slit in the side of the pharynx at a, 
short distance from the posterior nares, and is accessible from that opening of the 
nasal cavity. Externally each sac has, from without inwards, (l)thesKm; (2) 
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■subciUanetms connective tissue; (3) thin expansion of the panniculus carnosus 
muscle ; (4) parotido-auricularis muscle ; (5) parotid gland ; (6) small oblique 
muscle of the head ; (7) stylo-hyoideus ; (8) digastricus ; (9) upper portion of the 
■submaxillary gland. Superiorly the sac is in contact ■nith the longus colli niuscle. 
The arteries on its external surface are : (1) the occipital, a branch of which passes 
over the outer surface of the styloid process of the occipital bone ; (2) the internal 
■carotid coursing upwards beneath the mucous membrane of the sac ; (3) the ex- 
ternal carotid, giving off the maxillo-muscular, parotideal branches, posterior 
auricular, superficial temporal, and internal maxillary. The veins are numerous, 
.and pass to the jugular vein or its tributaries. The principal nerves are the 
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Fig. 402.— Surgical Anatomy of the Guttural Sac— Deeper Layer. The Skin, 

Paeotido-Auricularis Muscle, and Parotid Gland have been removed. 

(After Peuch and Tousaaint.) 

Upper portion of parotid gland ; B, digastric muscle ; Bh, stylo-hyoid muecle ; Sm, stemo- 
niaxillaris muscle; T, thyroid body; H, posterior border of the larger hyoid cornu; 
1, common carotid artery; 2, external carotid artery; 3, transverse artery of face; 
4, maxillo-muscular artery,; 5, posterior auricular artery ; 6, thyro-laryngeal artery ; 
7, jugular vein ; 8, gloaso-facial vein ; 9, transverse vein of tlie face ; 10, maxillo-muscular 
vein ; 11, anterior auricular vein ; 12, posterior auricular vein ; 13, facial nerve ; 14, 
anterior auricular nerve. 



facial, pnettmogastric, spinal, s%iperior cervical ganglion of the sympathetic, hypo- 
glossal, and glosso-pharyngeal, all of which are on the outer surface of the sac, 
below the larger cornu of the hyoid bone and stylo -hyoideue mjiscle, except the 
Jacial nerve. 

The wall of the sac is very extensible. In a medium -sized Horse each sac, with- 
out being distended, will hold from one-half to one-third of a pint, but fluid 
may be added to the amount of five or six pin,t3 ; so that the cavity may be 
enormously distended by an accumulation of air, pus, or more solid material, 
which will give rise to pressure upon the lai-ynx below, protrude into the pharynx, 
and render deglutition difficult, if not impossible ; it will also push the parotid 
gland outwards, and even pass beyond it posteriorly and inferiorly. 
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Tympanites of the Guttueal Pouch. 

Distention of the guttural sac with air {aerosdcotomia) has been 
described by several observers, but the condition must be rare, or 
it may be overlooked or mistaken for some other morbid state. 
It has been most frequently seen in young animals — Poals — and 
occurs in both sacs, the distention being sometimes so great as to 
cause severe dyspnoea. How the air enters the sacs has been a 
matter of conjecture. Certain authorities believe there must be 




Fio. 403. — SuKGioAL Anatomy or thk Gcttueal Sac, showing part of its Cavity. (After 

Cadiot.) 

P, Parotid gland ; T, tendon of the complexus minor; A, atlas ; P O, email oblique muscle 
of the head ; A- S, styloid process of the occipital bone ; H, large cornu of the hyoid bone ; 
S H, stylo-hyold muscle; D, digjstrio muscle; C C, carotid artery; M C, external 
maxillary artery ; A A, posterior auricular ai-tery. 

an abnormality in the Eustachian tubes, which permits the air to 
enter during swallowing, but prevents it escaping again ; others 
think air may enter the sacs owing to paralysis of the soft palate, 
which then does not cover the opening of the Eustachian tube 
during deglutition. The sacs may also be distended with gas 
that has been generated during inflammation of their lining 
membrane. 

The presence of air or gas is denoted by well-defined swelling 
of the parotideal region, which sounds tympanitic on percussion 
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and it is said that when pressure is applied a whistling noise is 
heard in the mouth, due to air rushing through the Eustachian 
tube into that cavity. 

When dyspnoea is present, and likely to 
become dangerous, relief must be given by 
operation. This may be catheterism of the 
sacs, or opening them externally. 

Catheteeism of the Guttueal Sac. 

Catheterism is not difificult, though some 
practice is usually necessary to pass the 
catheter. This instrument (Pig. 404), devised 
by Giinther, consists of a brass tube and 
handle, with an index fixed on the latter. 
The tube is of brass, is from one and a half 
to two feet long, is slightly bent at the ex- 
tremity, the end of which is closed, but has 
an opening at each side (&) ; the other end fits 
on the stalk of the iron handle (c, c), which is 
also curved in the same direction, and is fixed 
there by a thumb-screw. The index (/,/) is in 
the form of a steel spring, from eight to ten 
inches long, attached to the handle by a 
thumb-screw {g), that moves in a long slot in 
the handle, and allows the index to be pushed 
up or down the side of the tube, according to 
the length of the patient's face ; the upper end 
of the index serves to indicate the distance to 
which it is necessary to pass the tube to reach 
the interior of the sac. This can be ascertained 
externally by measuring the distance between 
the outer angle of the animal's eye and the 
lower border of the nasal cartilage ; this will 
give the distance between the latter point and 
the sac, and the index can be fixed accord- 
ingly. Before using the instrument, it 
should be smeared with carbolised oil (5 per 
cent.). 

Position. — ^The catheter can be passed into 
the Eustachian tube while the animal is in 
the standing position, a twitch being placed 
on the under lip or ear, the head being held 
immovable by an assistant, who extends it 
to an almost horizontal position in order to 
bring the posterior nares in line with the 
Eustachian tube (Fig. 405). But it is generally preferable to 
place the animal latericumbent, with the head raised, and the 
nose rather extended. If there is likely to be struggling while 
the catheter is being passed, it may be advisable to administer 
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an anaesthetic ; and if there is any risk of asphyxia, tracheotomy 
should be previously performed. 

Opekation. — The index having been fixed at the measured length 
on the catheter, this is passed into the bottom of the nasal cavity, 
the point towards the floor, and pushed gently along until the 
index shows that the sac has been reached ; then the handle is. 
turned a little, and carried towards the septum nasi, so that the 
point of the catheter is inclined to the side ; careful manoeuvring 
will now quickly introduce it into the Eustachian tube and the 
sac, which will be made manifest by the index, and also by the- 
absence of resistance to the onward pressure. The operator then 
removes the handle from the catheter, and the air or gas will 
escape. When this has been got rid of, an astringent or anti- 



FiG. 405. — Longitudinal and Vertical Section of a Horse's Head, showing the Manner. 

IN WHICH GuNTHER's CaTHETER IS PA.SSED THROUGH THE NaSAL CavITY INT'O THE GUTTURAL. 

Pouch. 

«, Nasal septum ; 6, left guttural pouch : c, larynx ; d. pharynx ; e, soft palate ; /, catheter in 
left nostril, and entering tlie left Eustachian tube in the pharynx. 

septic fluid (solution of boracic acid, for example) may be injected 
into the pouch through the catheter before it is withdrawn. 

If this operation is not successful, then recourse must be had 
to the next to be described. 



Opening the Guttueal Sac externally. 

The operation technically termed ' hyovertebrotomy,' or ' hypo- 
spondylotomy,' is resorted to when one or both of the guttural 
sacs is distended with air or fluid that cannot be removed from 
them by Giinther's catheter. Eeference has just been made to 
the presence of air or gas in them. The fluid is either mucus or 
pus, or a mixture of both, and its presence is due to hypersecre- 
tion of the normal product of the lining membrane of the sac, or 
to that which is the result of inflammation, more or less acute, 
that has extended from the pharyngeal mucous membrane^ 
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through the Eustachian tube during catarrhal affections. Owing 
to the formation of the tube, the fluid is retained ; if this reten- 
tion continues for some time, the watery portion is absorbed, and 
the remainder, undergoing decomposition, becomes more con- 
sistent, until it is semi-solid, and, owing to its being rolled about, 
assumes an ovoid or round shape ; there may be several, or even 
a great number, of these masses in one sac, the number varying 
with their size. They are sometimes so dense that they -have 
been designated ' chondroids '; their colour is dark yellow ex- 
ternally, and lighter inside. Usually, however, the contents of 
the sac consists of a pasty material that can be lifted out with a 
spoon, and it often contains small, whitish, nodular bodies. In 
rare instances a comparatively large quantity of food has been 
found in the sac, and tumours have also been discovered growing 
from its internal surface. 

It is somewhat unusual to find both sacs involved, and in the 
great majority of cases it is only one that has to be dealt with ; 
then there is at first discharge of a muco-purulent, usually in- 
odorous fluid, from the corresponding nostril, which is increased 
by movements of the head or jaws, especially by depressing the 
head, opening the mouth widely, masticating and swallowing, or 
in making pressure over the parotideal region. 

There may be little or no tumefaction in the parotideal region, 
but usually when the distention is great there is well-defined 
swelling there, owing to pushing outwards of the gland, and even 
the sac on the opposite side, though healthy, may suffer consider- 
able pressure and displacement. The external swelling is gene- 
lally greatest inferiorly, gradually narrowing towards the ear, and 
digital manipulation will reveal the character of the contents. 

It has been mentioned that when the distention is great 
deglutition is difficult, if not impossible, while respiration may 
be noisy, both in inspiration and expiration — ^suffocation may, 
indeed, be imminent, if assistance is not timeously afforded. 
Under such circumstances, the animal itself finds relief by carry- 
ing its head round to the opposite side. 

These symptoms should indicate the nature of the case, while 
internasal exploration by means of Glinther's catheter will assist 
in fixing the diagnosis. 

In acute cases, when impending suffocation is pfesent, operative 
treatment will probably be limited to tracheotomy, in order to 
afford immediate relief ; for it is usually only in those cases in 
which the Inflammation in the sac has become chronic, and the 
accumulation has diminished somewhat in quantity, that its 
removal is determined upon. If it is sufficiently fluid, much, if 
not all of it, may be drained away by the catheter ; but when it 
is semi-fluid this is not possible, and then evacuation by external 
■operation becomes necessary. One method is termed ' hyoverte- 
brotomy,' and is that which has been longest practised, being 
introduced by Chabert in the last century (1779) ; another — 
"Viborg's operation — is rather different, and will be alluded to ; 
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and another, Dietrich's, is also a modification of Chabert's, or, 
rather, a combination of this and Viborg's. 

Operation. — The operator will have to decide beforehand 
which kind of operation will be most convenient under the 
circumstances, and likely to be the most 
complete in its results, as well as the least 
dangerous ; for a study of the anatomy of the 
region will show that there are important 
bloodvessels and nerves in close proximity to 
the sac, as well as the parotid gland, and none 
of these should be injured. When the disten- 
tion of the sac is considerable, however, the 
convexity it produces in this region renders 
the operation comparatively easier and less 
dangerous. 

Instruments. — The instruments required 
are : stfaig'ht and curved bistouries ; dissect- 
ing forceps ; broad retractors ; a long, curved, 
blunt-pointed seton needle ; long, curved trocar 
and cannula (hyovertsbrotome, Pig. 406^) ; tor- 
sion forceps; ligature silk; and a tracheotomy- 
tube, in case of need. 

Position. — The sac has been opened while 
the animal was in the standing position, a 
twitch being merely placed on the lip ; but 
this is inconvenient, and there is certainly 
more risk of accident than when the position 
is latericumbent. This is therefore to be 
recommended. The Horse is placed on the 
side opposite to that which is to be operated 
upon, with the head and upper part of the 
neck slightly raised, and the nose somewhat 
extendect. It may be advisable to produce 
general anaesthesia, and if there is danger of 
suffocation, tracheotomy should be performed 
before the animal is laid down. If an anaes- 
thetic is not administered assistants should 
be employed to hold the head firmly, so as to 
prevent movement. 

Tbchnic. — Eemove the hair from the skin ^% 

over the parotideal region, from the atlas 
to the lower border of the laryngeal region, 
cleansing it thoroughly afterwards. From the 
middle third of the margin of the wing of 
the atlas make a horizontal incision forward 
through the skin for about one and a half or 
two inches ; draw the skin slightly downwards and backwards, so 
that the upper angle of the wound will correspond to the tendon 
of the small complexus muscle; divide the subparotideal 

^ The one employed for enterooentesis (Fig. 359) might answer. 
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aponeurosis to the length of the incision, taking care not to wound 
the auricular vein or parotid gland, and avoiding the first and 
second pair of cervical nerves. An assistant, by means of a 
broad retractor, draws forward the anterior part of the wound, 
including skin, parotid gland, and aponeurosis. The operator 
passes his index-finger beneath the aponeurosis, backwards and 
■outwards, so as to detach it from the muscles underneath by 
slight lateral and forward movements, until the finger meets with 
the larger cornu of the hyoid bone in front, and the occipital 
styloid process behind, between the two being the level surface of 
the stylo-hyoid and digastric muscles (Fig. 403). The assistant 
•draws the retractor, so as to open the wound sufficiently to enable 
the operator to see the structures beneath, and especially the 
fibres of the stylo-hyoid muscle passing obliquely downwards and 
forwards. The internal surface of that muscle is in contact with 
the external wall of the guttural sac, and in its centre — which is 
at a point between the tuberous angle of the larger cornu of the 
hyoid bone in front and the styloid process behind — the puncture 
is to be made. In order to do this, the straight bistoury is held 
•obliquely downwards and forwards, the edge directed towards the 
hyoid bone, and parallel with the fibres of the muscle ; it is thrust 
to a depth of about half an inch. If the puncture is made to a 
greater depth, or with the bistoury held vertically, there is 
danger of wounding the internal carotid artery, which is immedi- 
ately beneath, or some of the important nerves that pass along 
there. If the cutting edge of the instrument is directed upward, 
it may wound the posterior auricular artery or the facial nerve ; 
•or if downward, the external carotid will be endangered. 

The puncture is enlarged by the index-finger, which should be 
rather forcibly introduced, so that the wall of the sac will not be 
pushed away by it ; the opening having been made sufficiently 
large, the interior can then be explored. 

A long, curved seton needle, with a blunt point, or the cannula 
only of the hyovertebrotome, is now passed downward in the sac, 
■concavity outwards, in a direction parallel with the parotid gland, 
and towards its lower extremity, inclining the point rather in- 
wards, until, being pressed outwards, it can be felt immediately 
behind the ascending branch of the lower jaw in the triangle 
(Viborg's), the base of which is formed by the margin of that 
ascending branch, the upper side by the tendon of the sterno- 
maxillaris muscle, and the lower side by the glosso-facial vein 
(Fig. 407, h). If the cannula of the hyovertebrotome has been 
employed, the trocar is passed down it, and pushed through the 
bottom of the sac and the skin at the centre of the triangle ; if it 
-Ja.i 1^ setdn needle, a small incision is made over its point in this 
^iliua'tion, and the end of the instrument pressed through it ; but 
teither must be withdrawn until a piece of tape has been passed 
through both openings in the sac by their means, so as to 
facilitate drainage, the ends of the tape being tied together. 
^ Another method of operating consists in opening the sac from 
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Viborg's triangle, at the point just mentioned (Fig. 407, h). The 
hair is removed, and the skin cleansed at that part ; an incision 
is made through the skin, parallel with the sterno-maxillaris 
muscle, to the extent of three or four inches, the cutaneous 
muscle and connective tissue are cut through, and a" trocar and 
cannula are pushed into the bottom of the sac ; the opening so 
made can then be easily enlarged by the fingers. This is usually 
a simple operation when the sac is well distended, and allows of 
complete evacuation. 

A third mode of operating is similar to the first — is, indeed, a 
combination of the first and second — except that the upper 
incision (Fig. 407, a) is carried a little more forward beyond the 
wing of the atlas, and immediately behind the parotid gland. It 
is, in fact, about two inches behind, and in the same direction as 
the posterior border of the lower jaw, and is begun about the 




Fig. 407.— The Operation of HYOvERTEBROTOMy. 

a, Point where tlie first iQcislon is made in order to penetrate the guttural sac ; &, point 
where the second incision is made in the centre of Viborg's triangle, which is shown by 
dotted lines. 

same distance from the root of the ear, descending for two inches. 
The back Up of the incision is dissected off to expose the pos- 
terior border of the parotid, which is detached from beneath 
by the finger sufficiently to enable the operator to reach the 
occipito-styloideus muscle ; this is perforated in the centre, at a 
point in front of the styloid process of the occipital bone, and 
behind the tuberous angle of the larger cornu of the hyoid bone, 
which is recognised by its yielding to pressure of the finger. The 
perforation is made in the same manner and with the same care 
as in the first operation, and the counter-opening in Viborg's 
triangle is also effected in the same way. Moller speaks of 
drawing the parotid to one side after making the first incision, 
cutting through the fascia of the throat muscles, and expoaing 
the posterior border of the stylo-maxillaris muscle ; then, without 
detaching the sac from its middle surface, the connective tissue 
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is put to one side by the fingers, and the point sought where the 
occipital artery is given off from the carotid, which is ascertained 
by their pulsating. An opening is made in the sac by introducing 
the left fore-finger, its front towards the arteries, and passing the 
bistoury behind it into the sac ; then, withdrawing the knife, but 
not the finger, the right fore-finger is inserted in the opening along 
with the left, to enlarge it to the required extent. This may be 
made sufficient to allow the hand or a spoon to be passed into 
the cavity for the removal of inspissated or semi-solid contents, 
which are not likely to escape freely from a depending orifice. 
In any case, the latter is nearly always necessary, and is made in 
the middle of Viborg's triangle by means of the blunt' seton 
needle or trocar and cannula in the manner already described. 
From this lower opening, also, concretions may be removed by 
means of forceps, or a small blunt hook with a long handle. 

When the operation is completed, the sac should be flushed 
out with tepid water, succeeded by a weak solution of boric acid. 

Should the other guttural sac be involved, it must be treated in 
the same manner. 

Aptee-Teeatment. — This is limited to occasional washing out 
of the sac with the boric solution, alternated with a weak solution 
of alum. If a seton has been inserted, it should not be allowed 
to remain more than a few days. 



OPERATIONS UPON THE LARYNX AND 
TRACHEA. 

These important portions of the respiratory apparatus are 
sometimes affected with disease, or meet with accidents which 
require operative interference, though the occasions for this are 
rare when compared with their frequency in mankind. We will 
first notice those in which the larynx is involved, and then refer 
to the operations on the trachea, though sometimes operations on 
or in the larynx necessitate interference with the trachea. 



CHAPTEE I. 
THE LARYNX. 

Feom its position, the larynx is well protected from external 
injury, though it is not entirely exempt, so that surgical inter- 
vention is usually limited to its interior. In long-faced animals, 
as the Horse and Ox, the upper margin of the organ is not readily 
accessible to the hand through the animal's mouth, and its interior 
is beyond it ; while visual inspection is impossible, unless recourse 
be had to Polansky and Schindelka's rhino-laryngoscope, described 
when dealing with the nasal fossae (p. 396). By means of this 
ingenious instrument the interior of |the larynx can be distinctly 
examined visually, and its condition ascertained. But to per- 
form operations therein, the organ must be opened externally, or 
access gained from below by incising the trachea. In this there 
is no difficulty, and the organ usually exhibits greater tolerance 
■of surgical manoeuvres than might be predicted by reason of the 
acute sensibility with which its lining membrane is endowed, 
particularly at the upper part. 

In short-faced animals, as the Dog and Cat, a good view of the 
upper surface of the larynx can be obtained by opening the mouth 
wide and withdrawing the tongue, while depressing its posterior 
part by the handle of a spoon or a spatula. 

27 
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Tumours on or about the epiglottis may be removed by the 
fingers, ecraseur, or wire snare, through the mouth, and foreign 
bodies may be reached and extracted by the same channel ; but 
not if they are in the interior. 



Laryngotomy. 

When noisy breathing is present, or dyspnoea sets in without 
any assignable cause, and laryngeal obstruction is suspected, the 
larynx can be opened through the erico-thyroid membrane or 
ligament, or between the two branches of the thyroid cartilage and 
the cricoid cartilage in front, and an examination made with the 




Fig. 408. -Tampon Cannula. 

u, ti. Cannula ; 6, tampon-bag ; c, t:, hand-bellows ; d, d, openings for tape to tie round th& 

neck. 



finger ; or if more space is required, the cricoid cartilage, and 
even one or two of the adjoining tracheal rings, may be incised 
there. 

For the removal of any obstacle that interferes with the 
passage of air through the larynx, laryngotomy may be readily 
practised, though certain precautions are to be observed to prevent 
accidents. Among these is the prevention of suffocation, which 
may occur under certain circumstances ; and even haemorrhage 
into the trachea and lungs is to be avoided as much as possible. 
When there is a likelihood of this taking place, it is advisable to 
have in readiness for employment the tampon cannula introduced 
by Trendelenburg for such operations on mankind, and modified 
so as to be applicable to animals. This consists in reality of a 
tracheotomy tube, the part that lies in the trachea being longer 
than usual, and attached to this an india-rubber bag, that can be 
distended intra-tracheally by means of a hand-bellows communi- 
cating with it by means of a tube of the same material; so that the 
lumen of the trachea can be completely obstructed, so far as its 
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upper portion is concerned, while respiration is carried on through 
the cannula below. A slot on each side of the flange-plate allows a 
piece of tape to be fixed ; this, when tied with the piece of tape 
on the opposite side around the animal's neck after the operation, 
keeps the cannula securely in its place. The hand-bellows and 
inflating-tube can be removed when no longer required on the 
cannula (Fig. 408). In a case of emergency, however, should 
this article not be at hand, a substitute for it can be made with 




Fig. 409. — Laryngeal Electric Lamp. 

an ordinary tracheotomy-tube, having around its tracheal portion 
a piece of fine lint securely tied round its upper part, and suffi- 
ciently large to block the channel of the trachea. Or, instead of 
this, a small bundle of lint or gauze, to which a piece of tape is 
attached, may be passed into the trachea above the ordinary 
tracheotomy-tube, this having been first inserted. 

Instruments. — These are: a scalpel or straight bistoury; dissect- 
ing forceps ; artery forceps ; suture needles, and silk thread. If 
other than an exploration operation is intended, then instruments 




FlO. 410.— FAKABOEUr's Bkoad Eeteactor. 



adapted for it must be also provided, as sharp-pointed scissors, 
straight, curved, or angular. It will generally be found very 
advantageous to have an electric lamp (Fig. 409), to introduce 
into the larynx from the wound, in order to illliminate the 
interior, and two broad retractors to dilate the wound (Fig. 410).- 
The thermo-cautery may also be useful to suppress bleeding 
inside the larynx, should this be copious and other haemostatics 

fail. 
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Position. — It is advisable to place the animal dorsicumbent in 
all cases, the body being propped up and the head and neck ex- 
tended, the larynx and trachea being uppermost. If the larynx 
is to be merely explored, laryngotomy might be attempted in 
the standing position, especially if the animal be of a docile 
temper. 

Technic. — If the Horse is nervous, and the operation of a 
delicate nature and likely to be protracted, ansesthetisation is 
necessary. 

The skin over the larynx and upper part of the trachea having 
been denuded of hair and held tense, an incision through it, from 
the anterior protuberance of the thyroid cartilage down the 
middle, is made to the necessary extent, generally three or four 
inches. The subscapulo - hyoideus and sterno-thyro - hyoideus 
muscles are divided in the same direction, so that the thyroid 
membrane, cricoid cartilage, crico-trachealis ligament, and, if 
need be, one, two, or three rings of the trachea are made visible. 
Any bleeding vessels may be ligatured or twisted. The sides of 
the wound are held apart by means of the broad retractors, and 
the thyroid membrane, cricoid cartilage and its ligament, with 
the tracheal rings, are cut through, so as to expose the cavity of 
the larynx, which now may be perfectly explored and the neces- 
sary operations performed in it. 

As before mentioned, the tampon cannula should be introduced 
if there is any danger of suffocation, or likelihood of blood or 
other matters passing into the lungs. 

The whole interior of the larynx is rendered accessible to the 
eye and hand, and the apex of the epiglottis or summit of the 
arytaenoid cartilages can easily be reached. So that in this way 
foreign bodies, new growths, diseased vocal cords, etc. , can be re- 
moved, and diseased surfaces appropriately treated. 

In the next article this will be more fully dealt with. 

Apteb-Teeatment. — This will much depend upon what has 
been done in the interior of the larynx. If the hemorrhage has 
been trifling, and is not likely to recur, the tampon cannula can 
be removed at once, or if bleeding or discharge is apprehended in 
the larynx, it may be left in for one or two days ; but after that 
time it should be taken out to be cleansed, and steeped for a few 
seconds in a very weak solution of boracic acid before being re- 
introduced. Care must also be taken not to distend the tampon- 
bag too much, as the pressure it exercises on the tracheal mucous 
membrane is likely to produce serious injury. Indeed, it is a 
good plan to have the bag only partially inflated, and to insert the 
gauze or lint tampon just described immediately above it. If 
there is no necessity for a tracheal tube, then the edges of the 
divided muscles can be brought together, and the skin wound 
closed by a few sutures. 
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Arytcenoidectomy. 

Excision of one of the arytsenoid cartilages, usually the left, is 
an operation performed on the Horse, in order to get rid of the 
respiratory noise emitted during exertion, and which is produced 
by the cartilage dropping more or less over the laryngeal opening, 
through degeneration, and consequent paralysis, of its elevator 
muscle ; this degeneration in all, or nearly all, cases is due to 
change in the left recurrent nerve which supplies that muscle with 
stimulus, this change again being dependent upon the anatomical 
position and relations of the nerve. 

The operation of arytsenoidectomy has been followed by a fair 
amount of success, a good percentage of the Horses subjected to 
it having been restored to usefulness ; and if the number has not 
been larger, this must be ascribed, not to the operation itself, but 
rather to the difficulty, so far as my experience enables me to 
judge, of controlling the healing of the wound made in the larynx. 
The operation, however, has in recent days been more perfected, 
especially by Moller and Cadiot, to whose descriptions I shall 
more particularly refer ; and there is reason to expect that, 
ultimately, a greater proportion of animals which have undergone 
this laryngeal excision, and which were previously more or less 
useless and distressed when at work, will be rendered serviceable 
and free from suffering, even though the abolished respiratory 
sounds may not be altogether abnormal. 

It is very rare indeed that both arytsenoid muscles are affected 
with paresis or degeneration, and consequently that both their 
cartilages obstruct the entrance of air to the larynx ; but in such 
exceptional cases it is indeed very questionable whether it would 
be advisable to resort to the excision of both cartilages. So 
that in this place we will only deal with the removal of the one 
generally at fault — the left. 

Opbeation. — As in all other operations in which the Horse has 
to be thrown down, attention should be paid to the preparation 
of the animal. It should be well fed and watered some time 
before the operation, but nothing ought to be allowed in the way 
of food or water for a few hours previous to casting. 

It may be as well to have the hair removed from the skin oyer 
the larynx as far forward as the hyoid bone, as low as the third 
or fourth tracheal ring, and up towards the lower end of the 
parotid gland. 

Instruments. — These are more or less numerous, according to 
the requirements, real or fancied, of the operator. In this 
country they have been (1) the tampon cannula, described as 
desirable in the operation of laryngotomy (Fig. 408, p. 411) " 
(2) long curved scissors (Fig. 411); (3) two broad retractors 
(4) spring dilator (Pig. 412) ; (5) long laryngeal knife (Pig. 413) 
(6) short curved laryngeal knife (Fig. 414); (7) vulsellum 
forceps, with rack (Fig. 415) ; (8) special suture needle in handle 
(Fig. 416); (9) hook (Fig. 417). There should also be an 



,416 OPERATIONS ON THE EESPIBATORT APPARATUS. 

ordinary scalpel and forceps ; a long pair of torsion forceps ; 
silk thread or fine catgut for sutures ; sponges, some small ones of 
which should be fixed to short sticks ; antiseptic gauze and lint ; 
iodoform and boracic powder. Vessels with water and antiseptic 
fiuids for sponging ought likewise to be at hand. The electric 




Fig. 411.— Long Labtngeal Scissors. 




Fig. 412. — Vachetta's Spring Dilator. 



Fig. 413. —Long Laryngeal Knife. 




Fig. 414. — Curved Laryngeal Knife. 



lamp will be found of great service in illuminating the interior of 
the larynx in this operation, and the thermo-cautery may also 
come in useful. 

Posi^tora.— Dorsicumbent, after the animal has been cast and 
anaesthetised, the body being propped up by bags of straw on 
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each side of the shoulders and quarters ; or if these are in the 
way of the operator, the body may be kept in this position by 
applying hobbles to the pasterns, and passing the rope over a 
beam above, or over a pole held by one or two men at each end 
of it. The head is well extended On the neck, and resting on 
the occiput, the anterior aspect of the laryngeal region being 
uppermost. 

Technic. — The animal having been anaesthetised, fixed dorsi- 
cumbent, the head extended on the neck, the nude skin over the 
larynx and trachea washed and cleansed with an antiseptic, the 
operator places himself at the right side, and with the scalpel makes 
an incision through the skin in the middle line, from the promi- 
nence of the thyroid cartilage as far as the second or third tracheal 
ring ; this exposes the sterno-thyro-hyoid and subscapulo-hyoid 
muscles, which are incised to the same extent at their raph6, and 




Pig. 416.— Lakyngeal Sdture Needle. 



r 



Fia. 417. — Labynoeal Hook. 



the connective tissue beneath is cut through so as to lay bare the 
cartilages of the larynx and trachea. Bleeding must be suppressed 
by cold-water sponging, applying bull dog forceps to cut vessels, 
or torsion or ligature of these. The sides of the wound being held 
apart by the broad retractors, the point of the scalpel is passed 
into the crico-thyroid ligament at the body of the thyroid cartilage, 
and carried down in the middle line through that ligament, the 
cricoid cartilages, crico- tracheal ligament, and the first and, if 
need be, the second tracheal ring. Care must be taken not to 
wound either of the vocal cords, by pushing the scalpel, held 
vertically, through the thyroid ligament only to a very shght depth, 
and, if possible, no blood should be allowed to enter the trachea; 
this is prevented by inserting the tampon cannula at once, and 
inflating the intra-tracheal bag, so that it will fill the trachea 
without making injurious pressure on the mucous membrane. 
The proper degree of inflation can be ascertained by passing two 
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fingers of the left hand into the trachea and against the bag' 
while this is being distended. Should the cannula show a ten- 
dency to slip forwards after inflation, this may be hindered by a. 
loop of tape or cord passed round it, and the ends held between 
the fore-arms of the animal by an assistant. ; 

The cannula having been arranged so that respiration is carried 
on freely, and the escape of blood into the lower part of the trachea^ 
rendered impossible, excision of the immovable arytsenoid carti- 
lage is proceeded with. In carrying this out, the electric lamp' 
will be found most advantageous, as the interior of the larynx 




Fia. 418.— The Larynx and Trachea opened eor the Operation of AEYT/EKOmEOTOMY. 

(After Cadiot.) 

a, Cavity of the larynx; 6, cricoid cartilage ; c, first tracheal ring; d, tampon cannulainseited i 
g, iufiating'tube divided ; f, cord to hold back the cannula ; g, spring dilator. 



can be fully illuminated, the condition of the arytsenoid cartilages 
ascertained, and the different stages of the operation scrutinised ; 
while the sides of the wound being held widely apart by the 
spring dilator and broad retractors, there is sufficient room 
afforded for the necessary manoeuvres at the back or bottom of 
the laryngeal cavity. With the long knife the mucous mem- 
brane and inter-arytffinoid ligament are cut through by an 
incision commencing at the upper and inner border, or a little 
within it — so as to spare as much of the mucous membrane as 
possible— of the cartilage (Fig. 419 c), and continued round its 
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inferior margin to the attachment of the vocal cord in it {d); 
this margin of the cartilage is then seized by the vulsellum 
forceps, and by means of long pointed scissors this attachment of 
the vocal cord is cut through (Pig. 420) ; then the cartilage is- 
carefully dissected forward by dividing the mucous membrane- 
and crico-arytsenoid and thyro-arytienoid muscles along its in- 
ferior border (Pig. 421) ; this done, the mucous membrane at the- 
upper or anterior border is detached downwards by means of the- 
scissors, curved knife, or handle of scalpel, the cartilage being 
carried towards the middle line when dissecting its lower border 




Fig. 419. — Incision through the Mucous Membkane of the Immovable Aryt.«noid 

Caktilage, 

In order to show this more distinctly, the wound in the skin and muscles has heen carried 
farther forward than ia necessary in the operation, a, Interior of the larynx ; b, left- 
arytsenoid cartilage;' c, commencement of Incision through the mucous membrane;; 
d, termination of the incision. 



and outer surface, and drawn backwards and upwards on re- 
moving the membrane from its upper border. The point of the 
knife or scissors should always be kept in contact with the carti- 
lage, so as to shave it, as it were, and the mucous membrane 
must be carefully preserved, as well as the laryngeal ventricle 
and the tissues (muscular, etc.) behind the cartilage. While the 
cartilage is being separated in this pushing or shaving manner 
from the arytsenoid and thyro-arytasnoid muscles on its posterior 
surface, a small artery (a branch of the thyro-laryngeal) may be 
divided, and if so, torsion is necessary, as the resulting hsemor- 
rhage is embarrassing to the operator. The cartilage, still held 



OPERATIONS UPON THIS LARYNX AND TRACHEA. 421 

by the vulsellum forceps, is raised up and out through near its 
fiupero-posterior or articular angle in an inward direction by the 
long knife or button bistoury, which is held obliquely downwards 
and forwards, so as to act on the posterior surface, immediately in 
front of the cricoid cartilage (Fig. 422). Sometimes the arytenoid 
cartilage is partially calcified, and some force is needed to cut it ; 
this is best done by a slight sawing movement, care being taken 
that the knife does not slip. It is a little difficult to disarticulate 
the cartilage, but this should always be done when possible, as 




Fig. 422. — Division of the Arytenoid Caktilage at its Articular Angle. 
a. Small divided branch of the tbyro-laryngeal ai'tery. 



the wound heals much better than when a portion is left to granu- 
late slowly, and perhaps act as an irritant. 

The remainder of the dissection of the arytsenoid cartilage at its 
upper surface can be accomplished by means of the long curved 
scissors, which are passed almost vertically beneath it (Fig. 423) 
while it is held up, and made to push away forward the fibres of 
the arytsenoideus muscle ; the cartilage is at last detached with- 
out any injury to the neighbouring parts, and should a fragment 
remain, it may now be taken away by dissecting it out with the 
scissors. 
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During this dissection there will have been effusion of blood, 
and mucus may pass in from the pharynx ; these should be fre- 
quently removed by means of the small sponges tied to sticks or 
held in forceps, and washed out in cold water. 

The resulting wound and its margin should present a clean, 
even surface, which may be dressed with boracic solution before the- 
operation is completed by suturing the mucous membrane over it. 
This is a great improvement in arytaenoideetomy, as before it was 
introduced, in those cases that I had had operated upon, it was 
deemed necessary to remove the superfluous membrane, together 
with the vocal cord, which hung flaccid after the cartilage was- 




Fia. 423. Excision ok the Aryt.enoid Cahtilage by Means of the Curvkd Scissors- 



excised. Now it is unnecessary, as, when the borders of the 
membrane are brought together, it is rendered tense and even, 
and the vocal cord is maintained close to the side of the larynx ). 
while excessive granulation, hitherto a formidable obstacle to- 
rapid and favourable healing, is largely prevented. 

The anterior and posterior borders of the membrane are brought' 
together over the wounded surface by two or three sutures of 
prepared silk or, preferably,' fine catgut. The threads are sixteea 
to eighteen inches long, and one of them is threaded into the 
laryngeal suture needle, which is passed through the anterior lip 
of the wound about one-third of an inch from the middle line. 
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irom before to behind, and through the corresponding part of the 
opposite lip (Fig. 424), where one side of the thread is withdrawn 
from it by means of forceps, the other being carried back with it 
when it is pulled out again. In this way both lips are perforated 
by the thread, and two more sutures having been passed parallel 
in the same way, they are then tied so as to bring the margins of 
the wound together, but without dragging the mucous membrane. 
This tying may be achieved outside the larynx, the knot being 
tightened when the finger is passed with it on to the surface of the 
wound. Coaptation should be close, without wrinkles or puckers, 
and the ends of the threads cut off near the knots. The surface 




Fig. 424. — Makher of sdtukisg tbk Laeysgbal Mucous Membbane, 

may then be^gently pressed down to make the membrane lie close 
on the tissues beneath (Kg. 425). 

The surface is covered with boracic powder, the outside of the 
neck cleaned, the cannula fixed in position by tapes in the apertures 
in the flange, which are tied round the neck and to the mane. It 
may be remarked that Cadiot recommends filling up the laryngeal 
cavity with cotton-wool, or long flat plugs of that material and 
iodoform gauze tied by threads, which are fixed outside the neck, 
to prevent their being swallowed. He also states that the external 
wound should be closed by two sutures— one through the muscular 
tissue, the other in the skin ; the latter should be placed in front 
of the cannula, and be sufficiently strong to keep that tube in its 
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place, in addition to the other fastenings. Plugging the larynx 
is undoubtedly advantageous for twenty-four hours, though the 
tampon must not make much pressure ; but the external sutures 
are scarcely necessary, as they must soon be removed in order t6 
have the laryngeal wound dressed. 

The animal is allowed to get up after the effects of the anaesthetic 
have passed off. Care must, of course, be taken that no foreign 
matter enters the cannula when the Horse is rising, or afterwards ; 
and, to keep the external wound clean, a piece of gauze should be 
placed over it, retained by a bandage fastened round the neck. The 




Fig. 425. — The Mucous Membrane sutured over "Wound, AtTER Excision of the 
ARYT.ENOID Cartilage, 



animal is now conveyed to a loose-box, where it is left at liberty, 
the floor being covered with moss litter or soiled straw litter. 

Aftee-Teeatment. — It is better to withhold food and water 
for some time — from twelve to twenty-four hours after the opera- 
tion ; then tepid water should be given to drink, and a small 
allowance of meadow hay to eat. If oats are given, they should 
be scalded. Water ought to be allowed frequently — indeed, it is^ 
well to have it always within reach in a bucket on the ground ; 
the hay also should be eaten from the ground. 

With regard to the intra-laryngeal wound, this should be dis- 
turbed as little as possible. If the larynx is packed with cotton 
or wood wool, or gauze, and the packing is not tight, it may be 
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left for two or three days, unless there is much discharge, when. 
it should be changed. If it is not packed, and there is discharge, 
this can be mopped up with wood-wool, especially from around 
the tampon of the cannula ; but the interior of the larynx and 
trachea should not be meddled with any more than can be helped. 
Powder of iodoform and tannin (one part of the former to three 
of the latter) can be blown over the surface, or a weak solution of 
carbolic acid applied by means of a sponge. Should granulations- 
spring up too luxuriantly, they may be checked by touching them 
with solid nitrate of silver ; but if the operation has been skil- 
fully performed, this treatment is rarely necessary, and the intra- 
laryngeal wound heals quickly. 

On the third or fourth day, if the case has gone on favourably,, 
the cannula and tampon may be removed, and the tracheal wound 
cleaned ; but no fluid must be allowed to pass down the trachea . 
The larynx can then be better examined. Hitherto water and 
food will have escaped from the wound during deglutition, and it- 
is to prevent these and the discharges from passing into the bronchi 
that the tampon has been kept inflated around the cannula. 

When only a very small quantity of water escapes from the 
wound, and none by the nostrils, during swallowing, and the- 
animal exhibits no respiratory discomfort when the cannula is 
removed and the hand is placed over the opening, then the- 
tube may be discontinued ; but if there is any likelihood of food 
or fluid falling into the trachea, the tampon cannula must be 
inserted again, and worn until there are indications that it can 
be dispensed with. 

The external wound is to be kept clean, and allowed to close ; 
when the cannula is finally removed, this takes place rapidly, so 
that after the second week it generally requires no further attention, 
and in three or four weeks is quite closed. Care is still required 
in feeding, food that is easily swallowed and digested being allowed 
for a considerable time. 

The animal will take its own exercise in the loose-box for a 
month or six weeks, when it may be allowed gentle walking in 
hand for a like period ; but the respiratory organs must on no 
account be strained by a faster pace or hard work for three months- 
at least. Even at the end of that period, if, after a short trot or 
canter any noise is heard in respiration, only gentle exercise must 
be permitted for a longer time. I attribute the majority of failures 
that have come to my notice to two causes — not suturing the 
mucous membrane after removal of the arytsenoid cartilage, and 
allowing the patients to have active exercise or to go to work too 
soon. But even under these disadvantages there were some ex- 
cellent recoveries, consolidation of the intra-laryngeal cicatrix 
taking place more rapidly in some subjects than in others. In 
all oases it will probably be found advantageous to allow the- 
animaft- to have a run at grass for a month or two, after the external 
wound has healed. 

The most frequent unfavourable sequelae are due to accidents- 
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■during the operation, such as wounding the adjacent mucous mem- 
brane or the remaining arytsenoid cartilage by knife, scissors, or 
suture needle, by which there is produced great tumefaction, peri- 
•chondritis, and sometimes a worse state of affairs than the operation 
was intended to remedy ; pneumonia from the passage of foreign 
matters (food and water, blood and discharges, etc.) into the lungs, 
and which in the great majority of cases, by exercising reasonable 
•care, might be avoided ; excessive granulation of the intra-tracheal 
wound, which is not likely to occur if the sutures retain their 
hold, and if the wound is not irritated. Deformity of the tracheal 
rings which have been divided may happen through inflammation 
in their texture, and the distortion may greatly reduce the lumen 
■of the tube, while calcification to some extent may be looked for ; 
or diminution of the lumen of the trachea through inflammation or 
gangrene, produced in its mucous membrane by the severe pressure 
of an over-inflated tampon-bag. Sometimes the channel is almost 




Fig. 426.— Bayer's Laryngeal Irrigator. 



■closed, but this aociderit can be prevented by moderate inflation 
•of the bag, or wrapping it in gauze, according to Cadiot. 

In some cases, also, there remains a persistent cough, due to 
morbid sensibility of the laryngeal mucous membrane ; and in 
others the escape of food and water from the nostrils, observed 
immediately after the operation, continues to some extent, owing 
to the laryngeal wound having healed irregularly. 

But these unfortunate results will, in all probability, be less 
irequent as the operation and its after-treatment become perfected, 
and operators are more expert. In the meantime, when there is 
reason to believe that the laryngeal wound is not healing kindly, 
direct inspection being prevented by closure of the tracheal open- 
ing, or when cough is troublesome, direct medication may be 
attempted by means of Bayer's laryngeal irrigator (Fig. 426) . 
This is a long, narrow elastic tube, closed at the end, but having 
an opening at one side; the other end is attached to the stopper 
of a bottle in which is fixed a syphon-tube ; at the other side of 
the stopper another india-rubber tube is fixed, which is provided 
with a hand-bellows. The first tube is passed up the nostril into 
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the pharynx, the opening at the end being downwards and opposite 
the larynx. By means of the hand-bellows, the fluid medicament 
—astringent, anodyne, or other remedy — in the bottle is sprayed 
into the larynx. 



CHAPTEE II. 

OPEBATIONS ON THE TEACHBA. 

Opeeations on the trachea are usually performed when there is 
obstruction to the free passage of air through the tube, and the 
function of respiration is consequently impeded and life more or 
less endangered, or the utility of the animal is impaired. The 
obstruction may be in any part of the upper air-passages, or in 
the trachea itself. Sometimes medicines are administered through 
an opening in the trachea, and occasionally the tube is opened 
for the purpose of exploration, or the performance of operations 
above or below the opening so made. The Horse is the animal 
most frequently operated upon, and among the few operations 
practised on the trachea the oftenest resorted to is tracheotomy. 

Teacheotomt. 

Tracheotomy is usually practised on animals when it is neces- 
sary to aUow air to pass directly to and from the lungs by the 
artificial opening so made, and when from any cause there is an 
obstacle to its doing so freely through the natural passages above 
the opening. As has just been said, it is also performed when it is 
•desired to operate in or on the larynx or in the trachea itself, because 
of the presence of disease, growths, or foreign bodies; or medicines 
may be administered through the trachea. And tracheotomy is 
also most advantageous in preventing straining, especially in cases 
of difficult parturition in the Cow, when such straining interferes 
with remedial measures. Very frequently the operation has to be 
hurriedly undertaken in urgent cases of dyspnoea from obstruc- 
tion in the upper air-passages, when there is no time for prepara- 
tion ; and in other cases it is practised when there is no immediate 
danger to the animal, so that there is ample opportunity to 
accomplish it with every precaution. Sometimes it is resorted 
to as a temporary measure ; at other times it is adopted with a 
view to permanency. 

Opeeation. — The operation of tracheotomy is in principle the 
same in all the domestic animals, the only difference in details being 
due to their size. As the Horse is far more frequently operated 
upon than any of the others, we will deal only with that animal. 

It may be remarked that the surgical anatomy of the tracheal 
region is simple, so far as this operation is concerned. The seat of 
operation is in front of the tube, and usually about the part where 
the upper and middle third of the trachea meet, in the space formed 
fay the convergence of the subsoapulo - hyoideus muscle of each 
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side above, and the divergence of the two branches of the sterno- 
maxillaris muscle below. Here the trachea is only covered by 
the skin, a thin layer of the panniculus carnosus, and the sterno- 
thyro-hyoideus muscles ; beneath these are the cartilaginous rings 
of the trachea, joined to each other by their ligaments (Pig. 
427). The important bloodvessels and nerves that pass down the 
neck are behind the trachea and away from the seat of operation. 
Instruments. — In very urgent cases, when there is no time to be 
lost in opening the windpipe and the proper instruments are not 
at hand, the operation may be roughly performed with a pocket- 
knife, which is plunged into the tissues at the front of the neck, 
at the part indicated above, the trachea opened, and the wound 




Fig. 427.— Anatomy of the Tkaoheal Eeoion. (After Peuoh and Toussaint.) 

A, A, Sterno-thyro-hyoideus muscle ; SM, stemo-maxillaris muscle ; SH, subscapulo- 
hyoideus muscle; J, J, jugular veins ; T, trachea. 



extended vertically downwards to the necessary extent, the sides 
of the opening being kept sufficiently apart by the fingers to 
allow the air to pass freely to and fro through it until something 
can be devised to keep the aperture patent. The relief afforded 
in severe cases of dyspnoea from obstruction above the opening is 
most gratifying, and apparently out of all proportion to the rough 
simplicity of the procedure. As a temporary expedient, a rather 
strong piece of wire may be so shaped as to keep the tracheal 
wound dilated ; the spout of a tin kettle^ and the neck of a 

^ On one occasion, while in camp during manceuvres, I was called in the middle 
of a very dark night to a troop Horse on the picket-line. The animal was lying 
on the ground, bellowing like a bull, the tongue protruded from the mouth, and 
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bottle have been so employed, and other means may be adopted ; 
care must be taken, however, that the article used does not fall 
into the trachea. 

When the operation can be performed deliberately, of course 
the result is more satisfactory, from a surgical point of view. 
Then the instruments may be : (1) A scalpel or pointed bistoury ; 
(2) dissecting forceps; (3) curved scissors; (4) two broad re- 
tractors or the spring dilator (Fig. 412) ; (5) sharp-pointed tena- 
culum ; (6) artery forceps ; (7) tracheotomy-tube or cannula. 
Eowelling scissors will be found advantageous in cutting through 
the skin. For removing portions of the tracheal rings, so as to 
admit the tube or cannula, various traoheotomes have been 
devised, such as those of Vandermarken, Brogniez, Thompson, 
and Spooner (Fig. 428), which cut a regular opening in the trachea; 
but little is to be gained by their use, and the expert operator 
can manage very well without them. It may be noted, as a 
matter of curiosity, that a tracheal trocar and cannula (Hayne's) 
have been devised to obviate the ordinary operation, and also dis- 
pense with the tracheotomy-tube. The cannula is short and wide, 
and has an opening in both sides at its middle. It is passed 




Fig. 428. — Spooneb's Tracheotome. 

through the sides of the trachea, and on the trocar or stilette being 
withdrawn respiration is carried on through the aperture in the 
middle and at each end of the cannula, which then has a flange or 
washer screwed on to keep it in place. But there are several 
serious objections to this instrument, which have prevented its 
coming into general use. 

The tracheotomy tubes are of numerous patterns, from the 
simple temporary cannula, with an almost rectangular curve at 
some distance from the middle, and a broad flange or shield at 
one end to rest against the neck, and in which is a hole at each 
side for a tape or strap, to keep the article in the trachea (Fig. 
429) ; to the more or less complicated and perfected instrument, 
which is self-retaining and easy of adjustment, and may be worn 
for a very long time without causing much damage. It would 
not be very profitable to describe in detail even a tithe of these 
cannulas, the best of which are those of Leblanc, Eenault (Fig. 430), 
Degive, Peuch, Field, and Arnold's two patterns. All these are 



other indications of impending death from suffocation. So urgent did the case 
appear that I considered there was no time to send some distance for sm-gical 
instruments ; so the trachea was at once opened with a pocket-knife, the opening 
being dilated by the fingers, and in a few minutes the animal rose and began feeding. 
As the stertorous breathing commenced as soon as the fingers were withdrawn from 
the wound, a temporary cannula was made from the spout of a pewter tea-pot. 
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self-retaining, and may be worn for a long time, the simpler 
pattern of tube with flange, and fastened to the neck by a strap 
or tape, being only of a provisional character. Field's cannula 
(Fig. 431) is of a similar form and construction to that of Degive 




Fig. 429.— Simple Provisional Tkacheotomv-Tobe. 




Fio. 430.— Renault's Tkaoheotomy-Tdbe. 




Fig. 431.— Field's Self-ketainino 
Tracheotomy -Tube. 
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Fig. 432. — Arnold's Self-retaining Tracheotomy-Tube with Gauze Cap. 
(t, Gauzo cap ; h, tube separated ; c, tube in sit%. 

and Peuch, which one of Arnold's patterns also closely resembles 
(Fig. 432), though it has a gauze cap in front, to prevent the 
entrance of foreign bodies. Arnold's ' Eeliance ' tracheotomy- 
tube is of recent introduction, and it is certainly very simple 



OPERATIONS UPON THE LARYNX AND TRACHEA. 431 



and perfect, being a modification of, and improvement on, the 
best of those hitherto produced (Pigs. 433, 434). It has a sliding ar- 
rangement, by which the portions composing it are held firmly and 
closely together ; the weight is considerably reduced through only 
one shield or flange being required, while the internal flanges or lips 
are rounded, so that the tracheal mucous membrane is not injured 
by them. There is no danger of accidental unfastening of the 
pieces, owing to the secure manner in which they are held 
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Fig. 433.— Arnold's * Eeliancf: ' Tracheotomy 
Tube Disjoinei , 



Fir;. 434. — The Same put Together 
AND Secured. 





Pig. 435. — Arnold's Improved Nelson's 
Tracheotomy-Tube — Front View. 



Fig. 436.— The Same— Back View. 



together; and the metal of which it is composed does not 
corrode or oxidise. 

But perhaps the best tracheotomy-tube yet introduced is that 
known as Arnold's Improved Nelson's Tube, which is even 
simpler than the last, and quite as efficient, if not more so. The 
adjoining figures will give an idea of its construction (Figs. 436, 
436, 437), and from these it will be seen that it is perfectly 
adapted, for either provisional or permanent use. It has also a 
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plug to insert, when necessary, in the opening, and from which it 
can readily be removed. 

It is necessary to remember that a tracheotomy cannula should 
be as light as possible ; of a sufficient size to admit an ample 
supply of air to the lungs ; made so as to retain its position in the 
trachea without injuring the mucous membrane and the interven- 
ing tissues, or becoming displaced ; capable of being readily inserted 
and removed; simple in construction, so as to be easily cleaned 
and repaired ; made of a material that will not corrode, and will 
withstand frequent cleaning and disinfecting, while it will not 
irritate the wound ; and of dimensions to suit small, medium, 
and large animals. 

It is most essential to have the cannula kept always clean 
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Fig. 437. — Arnold's iMPROVED Nelson's Teacheotomy-Tobe— The Pieces 

SEPABATED FOB CLEANING. 

while in use, by frequent washing and disinfection; if this 
cannot be done at once and the instrument be replaced in the 
trachea, then there should be a duplicate ready for insertion 
when the other is removed. 

Position. — Standing is the most convenient position, and that 
in which the operation is nearly always performed. Some 
animals require no restraint, especially if they are suffering from 
dyspnoea ; but with others the operator has to guard himself from 
injury and ensure quietness by having one of the fore-limbs held 
up, or both fore-limbs shackled, or the twitch applied to the nose, 
ear, or lower lip. It may also be necessary to have the Horse 
backed against a wall. 

Technio. — If there is time, the hair should be removed 
to an extent of four inches at the seat of operation, and the 
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skin disinfected. The animal's neck is extended, and the head 
well elevated ; a vertical incision is made through the skin in 
the middle line of the trachea at the part already indicated, 
and in extent varying with the size of the animal and the cannula 
— usually from two to three inches. This incision may be made 
with the knife, but preferably by raising a transverse fold of skin 
and snipping it through by rowelling scissors. 

The pretracheal muscles of each side are separated in the 
middle by cutting the connective tissue that unites them, and, 
together with the skin, are drawn apart by broad retractors, or 
Vachetta's spring dilator (Fig. 412), so as to expose the trachea, 




Fig. 438.— Operation of Tracheotomy. (After Oadiot.) 

Tlie figure shows the ■wound through the skin and muscles, which are held back on each side 
by broad retractors, and the elliptical opening in the trachea made by partial excision of 
two of the tracheal rings. 

from the surface of which the connective tissue is dissected. 
The trachea is now to be opened for the reception of the cannula, 
and this may be done in either of three ways : (1) Making a 
simple vertical incision through two, three, or four of the carti- 
laginous rings, and inserting the cannula between the incised ends ; 
(2) making a square hole, by cutting through two or more of the 
rings a short distance on each side of the middle line, and re- 
moving the intervening portions ; (3) making a transverse elliptical 
opening by removing as much of two rings as may be necessary, 
without dividing them completely. 
The latter method, introduced by Brogniez many years ago, 
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is certainly the best, so far as ulterior results are to be con- 
sidered, and is that which should always be adopted when circum- 
stances permit. It is also simple (Fig. 438). The operator inserts 
the pointed tenaculum in the interannular ligament joining the 
two rings, and holding this tense by the left hand, with the right 
he pushes the point of the knife through the ligament to one side 
of the middle line, cuts through the lower border of the upper 
ring in a semi-elliptical or horizontal curve to the necessary 
distance on the other side of the middle line, taking care not to 
cut through the entire breadth of the ring ; the upper border of 
the lower ring is excised to a corresponding extent, and the 
ligament cut through at each end, but without removing the 
tenaculum, which takes away the detached portions when the 
opening is finished. Precautions must be taken that nothing 
falls into the trachea, not even blood. 

The wound is now cleansed with a damp sponge, moistened 
with boracic solution, and the cannula inserted ; if this is in two 
portions, the lower part should be introduced first, then the 
upper, and the two fastened together. It is advisable, when 
practicable, to fasten a narrow strip of aseptic gauze around the 
neck of the cannula ; indeed, this is necessary if the latter is 
rather small for the tracheal opening, into which it should fit 
somewhat closely. It is better that the opening should be rather 
dilated by the cannula than that the rings be completely divided, 
and the elliptical shape of the opening permits of this dilatation. 
The cannula should also be sufficiently long in the neck to prevent 
squeezing the tissues between the shield and the inner flange 
or bend. 

In simple vertical division of the rings without excision — ^which 
is often practised when the operation is urgently demanded, and 
there is no time for making the elliptical opening, skin, muscles, 
and trachea maybe cut through with the knife, and to the required 
extent, by one drawing movement, and the fingers of the left 
hand introduced to keep the sides of the wound apart until the 
cannula is passed into it. But this kind of opening should not 
be made when time will allow of the above, as the divided rings 
are liable to become deformed and bent inwards, and so narrow 
the lumen of the trachea. The square opening, first sanctioned 
by Viborg, should never be practised, and for the same reason. 
It was to avoid this mutilation and distortion of the cartilaginous 
rings that Lafosse, and subsequently Gowing, recommended 
merely incising the ligament between the third and fourth rings, 
and inserting a flattened cannula into the opening. Gowing's 
instruments (Fig. 439) differ from that of Lafosse, in having 
a trocar for the introduction of the cannula between the rings, 
and a movable shield by which it can be adapted to a thick or 
thin neck. 

Aftbb-Tbeatment. — Attentioh must be paid to keeping the 
cannula and the wound clean, and preventing, if possible, the 
formation of fungoid granulations by having the instrument 
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properly adjusted, and using dry antiseptics, such as boric or 
alum powder. This is the more necessary if the cannula has to 
be worn for a considerable time (it may be worn for years if care 
is taken) ; but there is nearly always a tendency to diminution in 
the lumen of the trachea and size of the wound where the arti- 
ficial opening is made ; this demands the enlargement of the aper- 
ture and the excision of the granulations. It is very necessary that 
the stable in which the animal is kept, as well as its surroundings, 
should be in the best sanitary condition, in order to guard against 
septic pneumonia and putridity of the wound. 




Fig. 439. — Gowing's Intek-annular Tracheotomy Trocar and Caitnula. 

When the cannula is no longer required, the] wound closes 
rapidly after it is removed ; but until it closes it may be useful 
to place a fold of gauze over it, which is retained by a pitch 
plaster. 

SUB-CEICOID OE LaEYNGO-TEACHBOTOMY. 

This operation, suggested by Krieshaber, consists in making 
an opening in front of the ligament (crico-trachealis) between 
the cricoid cartilage and upper ring of the trachea, into which 
the cannula is inserted. It has several advantages over the 
common operation of tracheotomy, especially if the cannula is to 
be constantly worn, as this is not so conspicuous when the Horse 
is at work ; it less frequently leads to deformity and stenosis of the 
respiratory channel, and it has even been asserted that, when the 
operation has been performed for stenosis of the larynx,, wearing 
the cannula for some time has brought about a cure by the 
internal pressure it has exercised. The operation also permits 
examination and surgical or medical treatment of the interior of 
the larynx. 

Opeeation. — This is somewhat similar to tracheotomy. The 
position is the same, as are the instruments ; the cannula should 
be one of the new pattern — in two portions, and short and light. 
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Technic. — The neek being elevated and head extended, the 
operator, standing in front, feels for the ligament, which is readily 
recognised in the depression in which it is situated, between the 
upper ring of the trachea and the cricoid cartilage. The hair is 
removed from this part, and the skin cleansed. An incision is 
made in the middle line through the skin, extending from the 
cricoid to the third tracheal cartilage, then through the subjacent 
muscles to the same extent, separating the sides of the wound by 
the spring dilator or broad retractors, so as to expose the crieo- 
tracheal ligament, which is incised horizontally in its middle, 
and sufficiently long — two to two and a half inches — to admit 
the cannula, which is then passed into the opening as in 
tracheotomy. 

Afteb- Treatment. — This should be the same as in tracheotomy. 

Opeeation foe Intea-teacheal Medication. 

The administration of drugs by intra-tracheal injection is be- 
coming popular, as it is found to be advantageous in some 
diseases, and also in bronchitis caused by parasites in the air- 




Fjg. 440.— Poulton's Intra-tracheal Syringe, with its Trocar and Cannula. 



passages, particularly of Calves and Sheep (Lambs), in which the 
timely exhibition of small doses of chloroform in this way has 
been followed by excellent results. 

Opeeation. — This is of the simplest kind. The instruments 
are a pair of rowelling scissors — if the animal has a thick skin, to 
make a very small notch with — and a special syringe with trocar 
and cannula ; the latter should be curved, to prevent the back of 
the trachea being injured. The best form is Poulton's (Fig. 440). 

Technic. — The animal is held in a convenient position, with 
the head elevated ; a minute opening is made in the skin (if it be 
thick) in front of the trachea,^ and the trocar and cannula are 
pushed through it into the air-tube, the point of the curved trocar 
being directed downwards. The trocar is then withdrawn, leaving 

' It is advisable to draw the skin a little upwards before the puncture is made, 
so that, after the operation, it may cover the tracheal wound. 
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the cannula in the trachea, and the tube of the syringe (which 
contains the medicament) being fitted into its external opening, 
the contents are pushed through it, after which the cannula is 
carefully withdrawn. 



CHAPTEE III. 

OPEEATIONS ON THE THORAX. 

Opeeations on or in the chest of animals are few, and are seldom 
required, or rather justified, beyond those demanded in eases of 
accident ; so that when compared with those now practised on 
and in this region in man, they are insignificant in number. 

Thoeacocentesis, oe Paeacentesis Thoeacis. 

When serous or purulent effusion has taken place in the thoracic 
cavity to such a degree as to seriously interfere with respiration 
by compressing the lungs, impeding the movements of the 
diaphragm, and hindering the blood circulation, relief — tem- 
porary or permanent — is afforded by withdrawing a sufficient 
amount of it, so that the impeded organs can perform their 
function. The presence of fluid is indicated by certain symptoms 
the animal presents, and by physical signs elicited by percussion 
and auscultation, which also reveal the extent of effusion. If it 
is desired to ascertain the character of the fluid effused, puncture 
of the chest wall with an exploring needle is necessary. 

The operation is much less successful in animals than in man, 
for obvious reasons, one of the most important being the inutility 
of rib excision (thoracotomy), so often practised with benefit in 
human surgery ; but it would doubtless be more frequently 
beneficial in its results if resorted to earlier, and carefully con- 
ducted. In the Dog it has proved more successful than in the 
Horse. In itself the operation is simple, and if skilfully per- 
formed is attended with little danger. 

In Solipeds, in consequence of the structural peculiarity of the 
infero - posterior portion of the mediastinum, the effusion is 
generally bilateral, even when it takes place on one side ; but in 
other species in which that septum is complete, it is confined to 
the side of the cavity in which it has been thrown out. This 
difference is in favour of the operation in Solipeds, as any part of 
the right side can always be selected for thoracocentesis ; whereas 
on the left side the heart and pericardial sac occupy a large space, 
and are rather in the way ; they have therefore to be avoided. 
In very exceptional cases, as when pleuritic exudate obliterates 
the perforations in the mediastinum, the effusion may be limited 
to one pleural sac, and that is, of course, the one to be evacuated, 
vfhether it be the right or the left, as in the case of the Ox or 
Dog. This condition can be ascertained by percussion and 
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auscultatioD, but most certainly by the exploring needle, which 
does little harm. 

With regard to the question whether the whole or only a portion 
of the effusion should be abstracted, opinions differ. As the opera- 
tion is usually performed, the whole of the fluid cannot be with- 
drawn, but a very considerable portion may ; and if the effusion 
is so great as to have attained a high level in the chest, it is 
possible that, by rapidly reducing it to a low level, serious con- 
sequences may arise, such as pulmonary haemorrhage and em- 
physema, disordered circulation, syncope, etc., due to sudden 
alteration of intra-thoracic pressure. But instances are recorded 
in which all the effusion has been removed without any accident 
of this kind, and I have repeatedly, in Horses, withdrawn all the 
fluid as low as the site of puncture by means of the aspirator 
(which certainly removes it slowly), and observed no other signs 
than those of great relief. 

Instruments. — These may be rowelling scissors, scalpel, ordinary 
trimming scissors or razor, a vessel for the reception of the fluid 
that is to be abstracted, and a suitable trocar and cannula, or an 
aspirator. 

The cannula usually employed for the Horse and Ox varies 
from one to two inches in diameter (Fig. 441), according to the 
rapidity with which the effusion is to be evacuated, but a small 
size is to be preferred. 
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Fio. 441.— Trocar and Oanndla fob the Operation or Thokacocentesib. 



As the operation should be carried out with antiseptic pre- 
cautions, and as there is danger in the external air gaining ad- 
mission to the pleural cavity, the employment of the aspirator 
(Pigs. 378, 379) is recommended, not only because it obviates this 
danger, but it is much more effective than the trocar and cannula. 

The instruments, especially the trocar, should be carefully dis- 
infected before and after use. 

Position. — In all animals the standing position is the best ; 
indeed, it is the one spontaneously assumed by them when suffer- 
ing from thoracic effusion. Eestraint is rarely necessary. 

Tbohnio. — If the trocar and cannula are to be employed, the 
hair should be removed from the skin at the seat of operation. 
This should be, in the Horse, on the right side, between the sixth 
to the ninth sternal ribs — preferably the seventh or eighth costal 
interspace, and towards the upper part of its lower third, or a 
little above the subcutaneous thoracic vein ; in the Ox, in the 
eighth interspace ; in the Dog, in the seventh or eighth ; and in 
the Pig, in the eighth or ninth interspace. If it is necessary to 
operate on the left side in the Horse, the ninth intercostal space 
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may be selected, but the point of the trocar should be directed 
slightly backwards. 

The skin should be well cleansed, and a small incision made 
through it with the knife, so as to render the passage of the trocar 
easier. I have always made this incision, however, with the 
rowelling scissors, by lifting up a small fold of the skin, and 
snipping it through to a minute extent. The skin is first pulled 
up above the point where the perforation will be made beneath 
it, so that when the cannula is withdrawn the puncture may be 
covered by sound skin when this is allowed to fall down again. 

The subcutaneous muscles may be cut through, but this is not 
necessary. The handle of the trocar is held in the right hand, 
the index-finger and thumb passing along the cannula to within 
an inch of the extremity, and the point is entered close to the 
anterior border of the posterior rib, and pushed obliquely down- 
wards through the muscles by a semi-rotary movement, the ends 
of the two fingers preventing its going too far ; the cessation pi 
resistance indicates its having entered the chest, and the trocar 
having been withdrawn by the left hand, the cannula is main- 
tained by the right, the thumb being held over the opening while 
the fluid escapes, to be ready to stop the entrance of air. If the 
aspirator is used, the needle (which is more easily passed into the 
chest) is inserted in the same manner, the tap in it being closed 
until it is attached to the tube of the air-exhausted receiver, when 
the two taps being opened, the fluid is sucked into the vessel, 
its flow being perfectly controlled by these taps. When the 
vessel is fuU, the aspirator needle need not be removed ; its tap 
only is closed, and the tube disengaged from it ; the vessel is 
emptied of the fluid, the air in it pumped out, its tube is attached 
to the needle, and the evacuation recommences. 

If the aspirator with the escape-tube fixed to the bottom of the 
receiver (Fig. 379) be employed, then the procedure is more simple, 
as the tap at the top of the receiver has merely to be shut, and 
that of the escape-tube opened to empty the receiver ; when this 
is effected, the escape-tube is closed, and the air pumped out of 
the receiver ; this done, the top tap is opened, and the thoracic 
fluid is again withdrawn. It will be found convenient to place 
the receiver on a stool or chair as near the animal as possible. 

The cannula or needle is liable to become obstructed, either by 
coagula or by contact with the lung; but the fluid may be 
induced to flow again either by moving the end of the instru- 
ment in the chest, or passing a disinfected wire or fine probe 
through it. With the aspirator the amount of fluid and its 
character can be easily seen, and there is no danger of air enter- 
ing the thoracic cavity if attention is bestowed; but with the 
ordinary cannula there is always this risk, and though I cannot 
call to mind any ill-effects which I could ascribe to the accident, 
except, perhaps, empyema, yet some operators have laid stress on 
the necessity for excluding the air, and have devised or suggested 
means for this purpose. One of these is passing the outer end of 
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the cannula, after penetration of the chest wall, into a piece of 
india-rubber tubing, the other end of which is immersed in water 
contained in a bucket. 

Billroth's paracentesis instrument (Fig. 442) is constructed on 
this principle. The cannula has a stop-cock near the handle-end, 
which is expanded, and through which the trocar or stilette 
passes. At the side is given off a branch, which is also provided 
with a stop-cook, and to which is attached a piece of india- 
rubber tubing. When properly managed, this instrument 
prevents access of air to the chest, and the india-rubber tubing, 
through which the fluid steadily escapes, acts as a syphon, an 
advantage over the ordinary cannula, which at first permits the 
flow of a full stream, but this gradually decreases until it becomes 
influenced by the breathing, when it only comes by intermittent 
jets, the air being sucked in in the intervals, until at last it ceases 
altogether ; though there may still be a large quantity of fluid in 
the cavity, and the end of the cannula is in the midst of it. This 
disadvantage can, however, be overcome to a certain extent by 
passing a piece of small flexible tubing through the cannula to its 




Fig. 442.— Billroth's Paracentesis Trocar and Cannula. 

end, leaving a portion projecting beyond the outer extreinity ; 
through this the effusion will flow much more steadily than 
through the cannula itself. The suction exercised by the tubing 
in Billroth's cannula maintains a continuous flow; should this 
be interrupted by flakes of lymph, the tap has only to be shut on 
the side branch, opened on the end, and the trocar pushed 
through. 

But even this instrument is greatly inferior to the aspirator 
(Fig. 379), with the tap and tube at the bottom of the receiving 
vessel, which, in addition to its powerful suction, can be emptied 
while the fluid is running into it, without any risk of entrance 
of air. 

A trocar and cannula devised by Eeul is somewhat similar to 
Billroth's, and also permits the introduction of medicaments and 
washes into the pleural sac. The cannula has a tap near its 
handle-extremity, and nearer its middle is a vertical tube, also 
provided with a tap, above which is attached a piece of india- 
rubber tubing about nineteen or twenty inches long, which has 
towards its middle a small glass cylinder, and is surmounted by 
a little funnel, into which the medicament can be poured (Fig. 
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443). When this apparatus is to be used, the india-rubber tubing 
is removed, the trocar and cannula passed into the chest, the 
trocar withdrawn, and the effusion allowed to escape, the tap on 
the vertical tube being closed. When fluid is to be injected, the 
tap on the trocar is closed, the other opened, and the india- 
rubber tube fixed and held upright by an assistant, while the 
medicament is poured into the funnel. The injection can be 
passed into the pleural cavity as rapidly or slowly as may be 
desired by regulating the tap. As soon as the fluid returns to 
the glass cylinder, the tap beneath it is closed, and the trocar 
removed. 

When sufScient fluid has been abstracted, the cannula or 
needle is withdrawn and the skin pulled over the puncture. The 




Fig. 443.— Eetjl's Teocab ahd CANmjLA fob Thokacooentesis aud Thoracic Medication. 

A Vertical tube on the trocar, with a tap, B, and continued by an india-rubber tube, B, which 
' has in its middle a glass cylinder, 0, and is surmounted by a funnel, D. The trocar itself 
has a tap, F. 

wound may be cleansed with boracic or sublimate solution, and 
dressed vnth iodoform or boracic powder. If necessary, and it is 
generally so, the operation may be repeated in the same inter- 
costal space or one anterior to it, but the same precautions must 
be observed. 

Idiopathic empyema is rare in the Horse, and I have only met 
with one case ; but suppurative pleuritis as a result of injury to 
the chest wall, or even as a sequel to thoracocentesis improperly 
carried out, is not infrequent. The pus is removed in the same 
manner as serous effusion, and it may be of great benefit to wash 
out the thorax afterwards and inject astringents, antiseptics, 
stimulants, or absorbents. In such a case Eeul's trocar (Fig. 
443) will be of service, and the fluid injected, after washing out 
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the cavity with warm distilled water, may be iodine tincture, 10 
parts ; potassium iodide, 1 part ; distilled water, 100 parts. In 
chronic cases, as much as 30 parts of iodine tincture and 4 parts 
potassium iodide have been added to the 100 parts water. 
Solutions of sublimate (1 in 5,000), of sodium chloride (5 in 100), 
or of carbolic acid (5 in 100), have also been employed. These 
must be warmed to the temperature of the body. 

In the Dog thoracocentesis has sometimes to be performed. 
The aspirator, with a fine needle, is in every way preferable to the 
trocar and cannula, however small they may be ; and as the fluid 
may be confined to one pleural sac, that is the one which must be 
operated upon. 



OPBEATIONS ON THE UEINARY APPAEATUS. 

The urinary apparatus of animals does not so often require 
surgical intervention as that of mankind, for reasons which need 
not be referred to here. Nevertheless, the occasions on which it 
is necessary to resort to operation on or in the different parts of 
which it is composed, for the relief or cure of disease, accidents, 
or defects, are by no means rare, though their frequency varies 
considerably in the different domestic animals. The Horse we 
may place first in this respect, the Dog second, the Ox next, and 
the Pig, Sheep, and Goat last, the Cat very seldom receiving 
operative attention. 

SuKGiCAL Anatomy. — The organs and structures entering into the formation 
of this apparatus in the male are : the kidneys and their ducts, the ureters ; the 
bladder and its canal, the urethra ; the penis and its covering or sheath, the 
prepuce. In the female there is no penis, but the vagina may be included, 
though we shall omit deaUng with it until we come to treat of the generative 
apparatus ; of the organs mentioned, the kidneys may also be excluded, as they 
have not yet been subjected to operative treatment in animals, so far as I am 
aware. So that we shall deal chiefly with operations on the bladder, urethra, 
penis, and prepuce. The male will be dealt with first, then the female, in 
describing each operation ; and a glance at the surgical anatomy of the different 
organs and structures will be found of advantage, in order to comprehend the 
procedure in these operations. 

The hladder, an ovoid or pyriform sac, is situated in the pelvic cavity, where 
it occupies more or less space, according to the amoimt of urine it contains ; if 
distended, its fundus projects into the abdominal cavity. It rests on the pelvic 
bones, and is in relation (superiorly) with the rectum in the male and the uterus 
in the female. It is retained in position by true ligaments, which are, in the 
male, the lateral (attaching it to the sides of the pelvic cavity) and the recto- 
vesical (between it and the rectum) ; in the female, the latter is supplanted by 
tte vesico-uterine ligament. In the Horse the anterior portion of the liladder only 
is covered by peritoneum, the other membranes of which it is composed being 
mucous (internal) and muscular ; the latter is thin in the Horse, and ite fibres pass 
in various directions ; a c[uantity of loose connective tissue covering this muscular 
tunic where it does not receive a peritoneal layer brings the organ into contact 
with adjacent organs, while a vascularised connective tissue loosely binds the 
muscular and mucous membranes. It is divided into three regions : fundus, 
body, and neck or cervix, which is the posterior portion ; and internally it shows 
three openings, two of which — in the upper part of the body, towards the cervix 
— are those of the ureters, the third being in the cervix and constituting the 
commencement of the urethra. The muscular layer of the bladder does not form 
a sphincter around its neck, as there is a special muscle (Wilson's) a short 
distance from the cervix. 
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The weihra is the membraneous canal with erectile walls, which oommeuoes at 
the cervix of the bladder and tei-minates at the free extremity of the penis. It 
proceeds at iirst horizontally backwards, then bends downwards at the ischial 
arch to leave the cavity of the pelvis, placing itself between the two roote or 
crura of the corpus cavernosum, and passes forward in the channel formed on 
the surface of that body until it arrives at the end or glans of the penis, where 
it terminates in forming a small round prolongation, ttie urethral tube. In its 




Fig. 444. 



-Semi-Diaguammatic General View of the Genito-Ubinary Organs of the 
HoBSE : Male. (Aiter Gurlt.) 



1, Scrotum ; 2, outer fold of prepuce ; 2', inner fold of prepuce ; 2", outer fold of upper part of 
prepuce ; 2'", thin glandular skin reflected on tlie penis ; 3, tunica vaginalis of the left 
side of the scrotum ; 4, left abdominal ring, through which vessels and nerves (4') and 
left vas deferens (5) pass, together with the right vas deferens (5'), attached to it tay'the 
serous duplicatiire (6) named Douglas's fold ; 7, left vesicula semlnales ; 8, left prostate 
gland ; 9, left Cowper's gland ; 10, bladder ; 11, membraneous portion of the uretiira and 
its extra pelvic portion (11') ; 12, glans penis ; 13, corpus cavernosum and its fibrous 
envelope (IS') ; 14, left' ischio-cavemous ligament ; 15, rectum and anus (15') ; 16, portion 
of anterior spinous process of ilium. 

course it is divided into two very distinct portions : the mlra-pelmc, the shortest, 
and the extra-pelvic, the most extensive, and which is supported by the corpus 
cavernosum ; the first division is generally named the merribranecms or prostatic 
portion, and the second the spongy portion, because it is surrounded by erectile 
tissue. Internally, the canal is narrow at its origin towards the neck of the 
bladder ; then it dilates to form the bulbous portion, which continues until it has 
bent round the ischial arch, when it contracts to the width it maintains until it 
terminates. Its dimensions are, of course, increased during the passage of urine 
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or semen. Behind the urethral tube there is a small oval space, the fossa 
namcularis. In the upper wall of the canal, near the cervix of the bladder, are 
the openings of the prostate gland, which form two lateral lines of minute per- 
forated tubercles, between which is the urethral ridge, veru montanwm, or ccynit 
gatlinctgiis, on the sides of which the ejaculatory ducts open ; behind this, again, 
are the excretory orifices of Cowper's glands. The erectile covering of the 
urethra lies outside the mucous membrane, and does not envelop the intra-pelvic 
division, but commences a little above the ischial arch, behind Cowper's glands, 
by a very thick bulging portion, the iulb of the urethra, and terminates in front 
by another bulbous enlargement, into which the end of the corpus cavernosom 
or glans penis enters. The structure of this covering is that of all erectile tissues, 
being a network of communicating cavities, with elastic septa containing muscular 
tissue. The urethra has several muscles : the urethral sphincter, erroneously 
designated "Wilson's muscle, composed of transverse fibres encircling the mem- 
braneous portion of the canal ; the accelerator urince, surrounding it from the 
ischial arch to its termination, and divided into two lateral portions by a median 
raphe passing along the entire posterior and inferior surface of the urethra ; the 
compressor of Camper's gland ; and the transversus perincei, a thin band, scarcely 
distinguishable fi-om the retractor ami, and extending from the ischial tuberosity 
to the mesial line of the perinaeum, where its fibres join those of the accelerator 
urinas. 

The urethral sphincter prevents the escape of urine by compressing the mem- 
braneous portion of the urethra,'and hinders the semen frord entering the bladder ; 
the accelerator urinae ejects the semen from the ui'ethra ; the compressor of 
Cowper's glands pulls back the membraneous portion of the urethra and these 
glands, while compressing them ; and the transversus perinsei dilates the bulbous 
portion by drawing it out laterally. 

The urethra is supplied with blood by the bulbo-urethral arteries and the dorsals 
of the penis, whUe volimiinous veins — frequently varicose — and satellites of the 
arteries, carry it away ; a rich plexus of lymphatics lies beneath the mucous 
membrane, ite mainbl-anches passing to the inguinal and sublumbar glands. 

It is also to be noted that the m-ethra is covered iu the perinasal region by two 
superposed fibrous layers, the most superficial of which is immediately beneath 
the • skin, and is elastic ; it arises from the inner side of the thighs, where its 
fibres are mixed with those of the dartos ; it covers the perinaeum, and its fibres 
disappear on the sides of the sphincter ani, from which it receives some muscular 
fibres. The deep layer is composed of white fibrous tissue, and covers the 
accelerator urinse and ischio-cavernous muscles ; above it disappears around the 
rectum, and below it expands between the thighs ; at the sides it insinuates itself 
betw^een the erector penis and semi-membranosus muscles to be attached to the 
ischiatic tuberosity, and it is prolonged into the pelvic cavity between the 
bladder and rectum, where it forms two spaces, a defsecatory space and a genito- 
urinary space. 

The Pbnis, in form and structure, is somewhat different in the various species 
of domestic animals. In all it commences at the ischial arch with the spongy 
portion of the urethra, passes down between the thighs and the two dartoid sacs 
containing the testicles, and is prolonged forward beneath the abdomen. AH the 
portion comprised between the ischial arch and the scrotum is deeply covered by 
the .surrounding structures, and is named the fiaxA portion of the penis ; the 
remainder, its anterior moiety, is its free portion, as it forms a detached mass 
sustained by a cutaneous fold or sheath, the prepuce. The fixed portion is 
lodged in the perinaeal region and between the thighs, where it is enveloped in 
arteries, veins, and nei-ves and a large quantity of connective tissue. The free 
portion (Fig. 445) lies in the prepuce during the jjassive state of the organ, but 
projects from it when in a state of erection sometimes when diseased, or when it 
cannot be retracted. Normally, it is covered with numerous papillie, and its 
base shows an annular enlargement, due to the presence of a smaU mass of yellow 
elastic tissue beneath its enveloping membrane, while the extremity, or glams, is 
■ also a considerable circular body iSnited behind by a salient ridge (the corona 
glamdis), which is notched inferiorly, and during copulation becomes greatly 
enlarged and expanded. The mass of the penis is chiefly composed of the erectile 
mass designated corpus cavernosum, which is attached by two portions or crura 

29 — 2 



446 



OPERATIONS ON THE URINARY APPARATUS. 



to the ischial arch posteriorly, and terminates anteriorly in the glans ; the upper 
or dorsal aspect is thickest, and the inferior surface is channelled throughout its 
extent by a deep furrow, in which the urethra is lodged. At its commencement 
the corpus cavernosum is, covered by two erector muscles [iscTdo-caver-rums) ; it 
has at this part a double suspensory ligament, which proceeds from the inferior 
surface of the sacnrai as two flat bands that descend in fi'ont of the anal sphincter. 




Fia. 446.— Free Poktion of the Hokse's Penis. 
u, Base ; b, elastic ring on anterior portion of base ; c, glans ; d, corona glandis. 

unite in the middle below the anus, and, covering the accelerator urins muscle 
in the perinseal region, are eventually lost in its texture near the free ex- 
tremity of the penis. Composed of non-striped muscular tissue, this ligament 
concurs, with the natural elasticity of the fibrous envelope of the corpus caver- 
nosum, to retract the penis when it has been protruded. This envelope is white 
and elastic, and remarkable for its thickness, especially on the dorsum_ ; from its 
inner surface are given off fibres or bands, which divide the cavity it encloses 




Fig. 446. — Section of Free Portion of Horse's Penis. (After Franck.) 

, Termination of corpus cavemoBum in the glans penis, with (6) its fibrous envelope 
c, c, c, erectile tissue of the glans penis, with its small interspaces ; (2, corona glandis 
e, enveloping membrane (fascia 'penia) of erectile tissue of glans penis ; /, urethra 
g, urethral tube ; h, h, h, skin of glans penis ; i, i, erectile tissue of urethra ; j^ muscle of 
urethra ; k, fasciculi of retractor penis muscle ; I, urethral sinus ; m, fossa navicularis. 



into numerous spaces ; one of these bands, passing from above to below, and 
extending from the junction of the crura at the commencement of the corpus 
cavernosum to near its termination, forms a more or less incomplete portion 
[septum pectiniforme). Other elastic and contractile bands, composed of white and 
yellow tissue and non-sti'iped muscular fibres, circumscribe the cavities in which 
are lodged the essential portion of the erectile tissue ; this is made up of net- 
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works of capillary bloodvessels interposed between the smaller arteries and veins, 
which also show minute dilatations, and are adherent to the lamellsB ; the capil- 
laries themselves are extremely thin in their walls. The arteries of the corpus 
cavernosmn and dorsales penis pass into the erectile structure, and offer a special 
arrangement there, particularly towards the base of the organ ; their walls are 
very thick, and they divide into bouquets of branches which enter the areoliE, 
where they either terminate in a cul-de-sac, or, which is more frequent, give off small 
branches that are convoluted in a, spiral manner (the arterix helicinoe). The 
spaces or areolse are in reality venous sinuses, which during erection of the penis 
are distended with blood. The collateral veins of the arteries arise near the 
surface, and form large vessels coursing, along the dorsum of the organ ; the 
nerves proceed from the internal pudic and great sympathetic. 

The Peeptjce, or Skeath, protects the free portion of the penis, and sustains 
it when in a flaccid condition ; it is a cavity formed by a fold or involution of 
the abdominal skin, and is entirely effaced when the organ is in a state of erection. 
The inner fold of skin, on arriving at the free portion of the penis, becomes closely 
reflected over and envelops it and so forms a circular cul-de-sac when it is 
reflected. This lining integument of the prepuce is fine, thin, and irregularly 
plicated, is destitute of hair, and holds a middle place in structure between the 
skin and mucous membranes ; it has also a great number of perspiratory and 
sebaceous or preputial glands, that secrete sweat and an unctuous peculiar- 
smelling matter (the smegma prceputii). The inner fold of skin is applied above 
to the tunica abdominalis, while below and on each side, within the two layers 
of integument, is an expansion of yellow elastic tissue, the lateral portions of 
which are inserted into the tunica, and form the suspensory ligaments of the 
prepuce. 

In the Make the urethra is very short (about two to three inches), and has no 
corpus spongiosum as in the male, though it has » muscular coat ; after a short 
com-se in the texture of the floor of the vagina, it opens into the vulvar cavity by 
an orifice (the meatus urimirms), provided with a large val^^e, one border of 
which, is fixed, and the other free and inclined backwards, in order to direct the 
flow of urine outwards. The urethra is much wider than that of the male, and is 
of uniform width throughout ; the meatus is from three and a half to five inches 
from the external opening of the vulva. 

In the male of the Bovine species, the penis (Fig. 447) presents some notable 
differences from that of the Horse. The organ is very long and comparatively 
narrow, has a double sigmoid or S flexure behind the scrotum, and is carried 
well forward underneath the abdomen, terminating in a tapering point. The 
urethra is about three feet long and one-fourth of an inch in width at its com-' 
mencement, but it gradually diminishes until it is even less than half that size at 
its temiination, which is not provided with a urethral tube, as in Solipeds, and 
is only a narrow slit. Internally, it shows immediately beyond the neck of the 
bladder a short and very salient veru montanum, that divides into two promi- 
nences, which subside as they proceed backwards ; near the ischial arch is a 
valve, the free border of which is directed downwards, and covers a depression 
that is about an inch deep ; the walls of the membranous portion are thicker 
than in the Horse, and have erectile tissue and a sphincter muscle which is very 
thick below and at the sides, its fibres being inserted iato a ra^M on the upper 
surface. At the ischial arch, where it bends downwards, the erectile tissue 
becomes more abundant to form the bulb of the urethra, but the prominence at 
this point is chiefly due to the accelerator m-inse muscle (Fig. 447, 10), which is 
largely developed here, but only extends a short distance beyond the arch. The 
penis is enclosed at the perinseum in an aponeurotic sheath, which is covered by 
the ischio-tibial muscles ; this sheath is double, the superficial layer being con- 
tinuous with the dartos of the scrotum, but the deep layer is thin and inelastic. 
In front of the pubis is the double curve (18, 18'), the first with its convexit;y 
foi-wards, the second being backwards where the suspensory ligaments join it 
and continue along its sides. The prepuce (13) is much narrower than in the 
Horse, and is more advanced beneath the abdomen ; it has at its opening a 
bunch of long stiff hairs. It is moved by four muscles : two posterior or 
retractors (14), which draw the prepuce backwards, and concur in exposing the 
penis at the moment of its erection ; and two anterior or protractors, which carry 
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forward the prepuce to its former position when erection has ceased. In the 
corpus cavernosum the channel for the lodgment of the urethra is not a simple 
groove, but is transformed into a complete canal hy a narrow layer of the fibrous 
envelope of that body, which is little developed, and has internally a longitudinal 




FiQ. 447. — Genito-Urinary Organs of the Bull : Semi-Diagrammatic. 
(Altered from Gurlt.) 

, Scrotum ; 2, 2', vaginal sac on right and left side, partially opened ; 3, outer side of right, 
and 3', inner side of left, testicle ; 4, body of the right vas epididymis, its caput (4), and 
its Cauda (4'0 ; St vas deferens, and (5') enlarged ampulla or bulbous portion ; 6, vesiculee 
seminales ; 7, Wilson's muscle sxirrounding the commencement of the urethra ; 8, portion 
of WilBon's muscle on the prostate gland ; 9, Cowper's gland ; 10, accelerator urinse : 
11, penis, and (11') section of one of its crura ; 11", extremity of the penis ; 12, section of 
its iscMal or suspensory ligaments ; 13, prepuce opened; 14, section of retractor muscles 
of the penis ; 15, section of right cremaster muscle ; 16, Douglas's fold ; 17, ischial flexure 
of the penis, and (18, 18') its double flexure behind the scrotum. 



fibrous cord j it is only slightly distended during erection. In the act of copula- 
tion the penis is lengthened by the straightening of its flexures, and when 
erection ceases the organ is retracted into the preputial cavity by its suspensory 
ligaments, which reform its double inflection bMiind the scrotum. 
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In the Cow the bladder (Fig. 448, d) is enveloped in peritoneum as far as its 
neck ; it is of considerable capacity, but its walls are thin and ligaments short. 
The openings of the ureters are close together, and at the fundus the mucous 
membrane shows a small fossa which is terminated by a. narrow canal that ter- 
minates in a cul-de-sac, and constitutes a free appendage about half an inch long 
and the thickness of a goose-quiU. The urethra does not offer any characteristic 
difference from that of the Mare, except that it is somewhat longer (four to five 
inches). Wilson's muscle is much thicker, and at the meatus, below and in front 
of the valve, is a fossa or diverticulum (Fig. 448, /) about an inch in depth, the 
presence of which the operator should remember when attempting to pass a 
catheter or other instrument into the bladder. 

In the Eam the spongy portion of the urethra is not enveloped by the corpus 
cavernosum, as in the Bull, but in a furrow in that body, as in the Horse. The 
penis has the same inflection as that of the Bull, and the extremity, which is 
tapering, is remarkable for two lateral folds disposed like wings at the base of the 
glans, but one of these is so little developed that the head of the penis looks 
asymmetrical. The urethra is only about one to one and a half inch long, is 
very narrow, and is prolonged by a thin vermiform appendage from one to two 




Fig. 448. — Section of the Vulva, Vagina, and Bladder and Urethra of the Cow. 
(After Frauck.) 

a, Vagina ; 6, vulva ; c, opening of Gartner's ducts ; rf, bladder ; e, urethra ; f, diverticulum 
below the valve of the urethra ; g, clitoris and fossa beneath it ; h, h', k, Wilson's muscle 
(showing at h bundles of loose fibres) ; i, i, constrictor of the vulva. 

inches long, and curved backwards, in which the opening appears as a longi- 
tudinal slit. In the Ewe the urethra is guarded with a valve at the meatus, as 
in the Cow. 

In the Boar the penis resembles that of Ruminants, except in the absence of 
the muscles of the prepuce and in being twisted in a spiral manner at the 
extremity when flaccid. The prepuce is longer and narrower compai-atively than 
in Kuminants, and at the upper part of its orifice, near the umbiUcus, is a special 
pouch formed by a duplicature of the skin, with a thin layer of muscular fibres 
between ; this sac opens into the urethra, and secretes an unctuous, disagreeably- 
smelling matter that mixes with the urine. The penis of the boar has inflections 
similar to those of Ruminants. The pelvic portion of the urethra is compara- 
tively very long, and the tube opens by a narrow slit at the external extremity. 
In the Sow the urethra is short and wide, and thei'e is no vulvo-vaginal valve, 
as in Ruminants, but at each side of the meatus urinarius is a small fossa sur- 
rounded by a ring. 

In the Doa the urethra is proportionately very long in its pelvic portion, and 
towards the ischial arch shows an enlargement or bulb, though this is smaller 
comparatively than in the Ox, and the accelerator urinse muscle is continued for. 
a greater distance around it. The penis (Fig, 449) is long and pointed, and its 
posterior half is constituted by the corpus cavernosum, which is little developed ; 
while the anterior moiety has for its base a bone, the penien or penial bone 
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(os priapi), an elongated conical body, which is curved on its sides so as to fonn a 
farrow on its under surface for the lodgment of the urethra when it leaves the 
fibrous channel of the corpus oavernosiun (Fig, 449, 2). The anterior apex of the 
bone partly assists in forming the point of the penis, and its base is closely 
imited to the end of the corpus cavernosum, the middle septum of which is very 
dense, and is fixed in the bone. The bone is about two inches long, and almost 
entirely constitutes the basis of that portion of the penis contained within the 
prepuce, and, in addition, this part has two erectile enlargements, an anterior 
and posterior (Fig. 449, 6), the first of which is analogous to the glans penis of 
the Horse, and is formed by an expansion of the erectile tissue of the urethra ; 
the second is supplementary, and begins at the base of the free portion of the 
penis, where the skin of the prepuce is folded in a circular manner around it. It is 
from one to one and a half inches long, pyramidal in shape, and embraces the upper 
border and sides of the bone ; its base, which is posterior, is thick, and in front it 
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Fig. 449. — Penis of the Dog, seen from the Right Side and Below. (After Gurlt.) 
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1, 1, Corpus cavernosum and (1') its crura ; 2, os penis or priapi ; 3, groove in the penial bone 
for the reception of the urethra ; 4, junction of the penial bone with the urethra ; 4', eectj on 
of the urethra ; 4", bulb of the urethra. The dotted line 6 shows the distended erectile 
tissue of the glans penis, and (6) its bulbous enlargement injected ; 7, veins leaving the 
bulbous enlargement at its posterior extremity, and (7') veins from the glans entering its 
anterior extremity, 

thins away beneath the erectile tissue of the head. Although contiguous, these two 
vascular masses are independent of each other ; the posterior has no communica- 
tion with the corpus cavernosum, and possesses two special veins, which pass 
backwards in the lateral groove (Fig, 449, 7), Two small muscles pass from the crura 
of the penis and proceed forward to unite in a common tendon, which is inserted 
into the dorsal surface of the organ, in this way resembling the cord of a bow. 
The subpenial cords are present, as in the other animals. The prepuce is narrow 
and long, and, as in Ruminants, it has protractor muscles. 



CHAPTEE I. 
OPEEATIONS IN OR ON THE BLADDER. 

Cystic and Ueetheal Catheteeism. 

When the bladder from any cause becomes unduly distended by 
retention of urine, or when it is desirable to remove decomposed 
urine or any other fluid from that viscus, and this cannot be 
otherwise effected, then a tube or catheter is passed along the 
urethra into the bladder, and by its means the contents are with- 
drawn. 

Several causes may occasion distention of the bladder, among 
these being primary or sympathetic tonic contraction of its 
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sphincter, paralysis of its muscular tunic, pressure or obstruction 
due to calculi or sabulous matter in its cavity,, or to external 
pressure on its cervix. It also occurs sometimes as a result of 
accident or disease. The existence of the condition is marked 
by inability to micturate, even when strenuous and oft-repeated 
efforts are made by the animal to do so, no urine, or only a very 
small quantity, being voided. Other symptoms may be mani- 
fested, more or less indicative of the pain and discomfort attending 
this serious condition, which may also be ascertained in the larger 
animals by a manual examination ^er rectum. In certain cases, 
careful manipulation of the distended bladder through the inferior 
wall of the rectum may cause expulsion of the urine. 

Catheterism is most frequently practised on the male Horse, 
not so often on the Mare ; for the Dog it is more often necessary 
than for the Bitch ; and in male Euminants and the Pig, because 
of the inflections in the direction of the penis, alluded to when 
describing the surgical anatomy of that organ, it is scarcely 
possible to pass a catheter along the urethra into the bladder, as 
can be done in the Horse and Dog. Consequently, catheterism in 
them is limited to the anterior portion of the urethra. In female 
animals catheterism is less frequently necessary than in males, 
and is less difficult, because of the comparative shortness and 
width of the urethra. 

We will first consider cystic catheterism in the Horse and Mare, 
then in the Dog and Bitch, and finally treat of urethral catheterism 
in male Euminants and the Pig, and cystic catheterism in the 
females of these animals. 

Cystic Cathbteeism in the Hoese. 

Instrwnents. — These are chiefly catheters of different kinds and 
sizes, according to requirement and species and sex of animal. 
Brogniez's catheter for the Horse was a cylindrical copper cannula, 
prolonged by a curved elastic portion composed of longitudinal 
springs enclosed in a spiral steel spring covered with leather ; at 
its extremity was an olive-shaped piece of horn perforated by a 
number of small openings communicating with the interior of the 
tube ; the opening at the other extremity was square, and the 
instrument had a ring at each side. It had a square stilette of 
steel furnished with a handle, and terminated by a button spring. 
This was to serve as a support to the cannula while it was being 
passed through the urethra, and had to be withdrawn when the 
bladder was reached. This form of catheter is still in use, but it 
has been largely superseded by others of lighter and more flexible 
materials. Some of these are composed of wire twisted in close 
spiral to form the tube, which is covered with smooth material, 
and the stilette is made of whalebone ; others are made of india- 
rubber, but those generally in use in this country are of gum 
elastic, and answer the purpose admirably (Kg, 450). _ When 
merely required for the withdrawal of urine or other fluid from 



452 



OPERATIONS ON THE URINARY APPARATUS. 



the bladder, the ordinary form is sufficient ; but when it is 
necessary to wash out the interior of the visous, the catheter 
with a double channel is most convenient and useful (Fig. 451), 
as it serves not only to empty the bladder; but when a rnount is 
applied to the upper end a clyster syringe can be attached to it 
which will inject not only water or other cleansing and disinfecting 



Fig. 450. — Vesical Catheter : Horse. 




Fig. 451.— Vesical Catheter : Horse. Double Channel for washing out the Bladder. 




Fig. 454. — Vesical Catheter : Mare. Double Channel. 
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Fig. 455.— Vesical Catheter : Doo. Elastic Gum Web. 




fluid, but also medicaments. This, of course, can be done by means 
of the single-channel catheter, but not so effectively. For the 
Mare a shorter and larger catheter can be employed, and it may 
be either of gum elastic (Fig. 452), or metal slightly curved 
(Fig. 453). A double-channelled metal catheter is also in use 
(Fig. 454), and is employed for the Mare and Cow with the 
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same object as that for the Horse ; to it a quart syringe can be 
attached. 

For the Dog, a web gum-elastic catheter is most suitable ; it 
should be of different lengths and calibres for small, medium, 
and large-sized Dogs (Fig. 455). 

An important point to observe with regard to these catheters, 
is to have them perfectly clean within and without, and imme- 
diately before use they should be immersed in a disinfecting fluid. 
When about to be employed, they must be smeared exteraally 
vsdth a disinfected lubricant, such as carbolised glycerine, vaseline, 
or olive-oil. 

Position. — With the larger animals, it is most convenient to' 
pass the catheter when they are in the standing position ; with 
the Dog the dorsicumbent position is most suitable. 

In the standing position, the Horse and Mare usually require 
to be secured by a sideline on the right or left hind-pastern, or 
hobbles on both hind-pasterns ; a twitch on the hose' or under- 
lip may also be necessary. One of the fore-limbs should be held 
up by an assistant. 

Operation. — The rectum is first emptied. If the animal be a 
Horse, it is advisable to have the interior of the prepuce washed out, 
so as to free it from the sebum which often collects there in great 
quantities ; then the penis has to be withdrawn to some extent from 
the prepuce, and to do this the operator places himself on the right 
side, passes his right hand into the prepuce, seizes the head of the 
penis, and, placing the first finger in the urethral sinus, by gentle 
and continued traction the organ is gradually brought out and 
held by an assistant ; to hold it more securely a cloth may be 
tied round it, behind the glans. The urethral tube is now visible, 
and the catheter, disinfected and lubricated, and having its 
stilette, is introduced into the urethra, and pushed steadily and 
carefully onwards — it deviates slightly to the left — until it reaches 
the ischial arch ; at this point the stilette is withdrawn about six 
inches, to allow the end of the tube to bend upwards and forwards; 
this is greatly facilitated by gently manipulating the end, which 
can be felt in the perinaeum. When the catheter reaches the 
pelvic portion of the urethra, it readily goes on to the bladder ; 
but if it does not, a hand in -the empty rectum will guide it there. 
An assistant can hold the handle of the instrument and push 
gently while the operator manipulates it in the perinaeum or 
rectum. On entering the bladder, the urine escapes through the 
tube, and the stilette is withdrawn. When the bladder is evacuated 
the catheter is removed by introducing the stilette as far as the 
ischial arch, then slowly, steadily, and carefully withdrawing 
the whole from the urethra, pushing the stilette to the end as the 
tube is being pulled out. In passing the catheter, the operator 
must be on his guard against unsteadiness and abrupt movements 
on the part of the Horse, which might lead to injury of the urethra, 
such as tearing of its mucous membrane and the formation of a 
false passage. 
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Catheterism is easily practised on the Mare, owing to the 
shortness and width of the urethra, and the ready accessibility 
of the meatus on the floor of the vagina, so that an expert operator 
has no difficulty in passing his finger into the urinary canal. The 
catheter may be of larger diameter than that required for the 
Horse, and need not be more than eight inches long. The animal 
is secured in the same manner as the Horse. 

As has been mentioned, the meatus urinarius is situated on the 
floor of the vagina, at from four to six inches from the entrance of 
the vulva, at the junction of that cavity with the vagina, and at 
the bottom of a kind of wide valve stretching to the lower surface 
of the cavity, which covers the meatus. The index-finger of the left 
hand is passed beneath the valve to the meatus, and the catheter, 
smeared with carbolised glycerine, is pushed beneath that finger 
by the right hand, guided into . the urethra and forward into the 
bladder. 

In the Dog the operation is comparatively simple. The animal 
is placed dorsicumbent or latericumbent, the latter being the best 
position in some cases. The front of the prepuce is pushed back 
behind the corona of the penis, which is made to protrude, so that 
the orifice of the urethra is exposed; into this the lubricated 
catheter of a suitable size is introduced and passed slowly back- 
wards, the stilette being gradually withdrawn as the tube is 
carried round the ischial arch into the bladder, when it is alto- 
gether removed. When the urine has ceased to flow, the stilette 
is partially inserted, and the tube withdrawn. 

In the Bitch the catheter can be readily passed into the 
bladder. 

In Euminants catheterism of the bladder is impossible, be- 
cause of the double curve of the penis, which only allows the 
catheter to pass into the portion of the urethra adjoining the 
scrotum. 

In the Cow the operation is carried out in the same manner as 
in the Mare, but the operator has to remember that there is a 
fossa or diverticulum below the meatus, into which the catheter 
is liable to pass if care be not taken to avoid it, by keeping to the 
upper surface of the urethral wall. 

There is no difficulty with the Ewe. 

PUNOTUBE OF THE BlADDBE — CySTO-PaRACENTESIS. 

Puncture of the bladder is indicated when that viscus has become 
dangerously distended, owing to obstruction to the escape of 
urine through the urethra, and all other measures for its evacua- 
tion have failed. This condition is perhaps most frequently 
observed in the Bovine species, and it always occurs in male 
animals. Females do not require the operation, as they can be 
readily relieved from retention of urine in other ways. 

Over-distention of the bladder may be suspected from the 
symptoms the animal exhibits, and confirmation of the suspicion 
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is established by a manual examination per rectum in the larger 
creatures. In the Horse the greatly-enlarged visous can be easily 
felt beneath the rectum, extending more forward than usual ; in 
Bovines it is also as much enlarged, but its extension is rather 
in a lateral direction ; while in the Dog and Pig, in which an 
examination per rectum is not so convenient, the bladder projects 
well into the abdomen, and can be felt externally in the prepubic 
region. It cannot be detected at this part in Horses and Cattle. 

In the larger animals the bladder can be most effectively 
punctured through the rectum, and also from the perinsum. In 
the Dog and Pig it is best reached from the lower part of the 
abdomen, close to the pubis. 

Puncture through the rectum is perhaps the simplest operation, 
and is that recommended for adoption in the case of Cattle which 
are to be killed, and their flesh consumed as food soon afterwards. 
But perinseal puncture is considered preferable by some operators, 
because there is much less danger of cystitis ensuing than when 
the urine is withdrawn through the rectum, the communication 
between it and the bladder exposing the latter to fsecal contami- 
nation, while the urine can also be drawn off as it accumulates, 
by means of the cannula inserted through the perinssal wound. 

Instruments. — A trocar and cannula, similar to one of those 
employed for puncturing the intestine of the Horse (Fig. 359), 
suf&ce for cysto-paracentesis through the rectum. For perinseal 
cysto-paraeentesis, a bistoury or scalpel and forceps, a long straight 
trocar and cannula of somewhat small caUbre, with antiseptic 
dressings, are required ; while for the Dog and Pig, which are 
operated upon in the hypogastric region, a fine trocar and cannula 
are necessary, or, better still, an aspirator may be employed for 
them. Indeed, there is every reason to recommend the use of 
the aspirator (such as that shown in Fig. 379) for either rectal or 
perinseal puncture in the larger animals, as it greatly simplifies 
the operation, and renders it much safer, because the needle is so 
much smaller than the cannula. 

Position. — The larger animals should certainly be operated 
upon in the standing position, as there would be great risk of 
rupturing the bladder if an attempt were made to throw them 
down. The hind-limbs should be secured, in order to ensure the 
safety of the operator, and other means of restraint may be 
required. The Dog and Pig are placed latericumbent. 

Opeeation — Puncture through the Rectum.— In puncturing the 
bladder through the rectum, the latter must be emptied as com- 
pletely as possible of the faeces it contains. The right hand, 
holding the trocar and cannula — the point of the trocar being 
slightly withdrawn into the cannula or guarded by one or two of 
the fingers — is passed into the rectum until it is immediately 
above the bladder, when it is raised so as to bring the instrument 
into a vertical position, point downwards ; then the latter is 
pushed through the floor of the intestine into the bladder to a 
depth of two or three inches, and between the cervix and body 
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of the viscus, so as to avoid entering the peritoneal cavity. On 
the trocar being carefully withdrawn the urine escapes into the 
rectum ; when the bladder is sufficiently emptied the cannula is 
removed. Little can be done to the wound, though, to avert 
feecal infection of the bladder, the rectum may be plugged with a 
quantity of antiseptic tow, lint, or cotton-wool for as long as 
possible or as may be necessary. 

When the aspirator is employed, the same procedure must be 
observed in using the needle, though plugging the rectum is 
scarcely required, as the puncture made in it is quite insignificant. 

Puncture through the Perinceum. — In puncturing the bladder 
through the perinseum, a vertical or slightly oblique incision of 
about an inch in length is made in the skin beneath and close to 
the anus, and to the right or left side of the urethra ; the con- 
nective tissue beneath is divided to some extent by the knife, 
finger, or, better still, a long probe, towards the neck of the 
bladder, the distended condition of which is a serviceable guide 
for the operator. The long thin trocar and cannula are passed . 
into the opening, directed forward alongside the urethra, and 
pushed into the bladder ; in some circumstances it is of advantage 
to fix the bladder by a hand introduced into the rectum before 
the trocar is thrust into it. 

The trocar is withdrawn, and the cannula is gradually advanced 
deeper into the bladder as this becomes emptied of urine. The 
cannula may remain in situ for a day or two if necessary, or it 
may be removed at once. The cutaneous wound should be closed 
by one or two sutures. The prostate gland or vesicula seminales 
may be wounded by the trocar, but this accident is not of much 
importance. 

Puncture through the Abdomen. — This is best done in the Dog 
and Pig with the aspirator. A small incision having been previously 
made through the skin to one side of the linea alba, in the lower 
part of the flank, the needle is steadily pushed into the most 
prominent part of the tumour formed by the distended bladder, 
and the tap being turned, the urine passes rapidly into the receiver. 
If a trocar and cannula are employed, they are introduced into 
the bladder in the same way ; the animal being latericumbent, it 
is necessary to make gentle pressure with the hands on both 
sides of the body towards the flanks, in order to expedite the 
flow of urine and empty the bladder. 

There is little danger from the operation, and especially if 
antiseptic precautions are attended to. 

Cystotomia Peeinealis — Ischial Ueetheotomt — Lithotomy 

LiTHOTEITY. 

These designations are given to an operation for the removal 
of calculi from the body or cervix of the bladder of domestic 
animals, the first two designations being applied to the part cut 
into in order to reach the stone, and the other two to its removal 
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from that receptacle. Calculi occur in the bladders of all the 
domestic animals, but are perhaps most frequently observed in 
the Horse. Though undoubtedly the great majority are formed 
in that receptacle, yet there is reason to suppose that some are 
commenced in the kidneys and find their way by the ureters to 
the cavity of the bladdei:, where they may become greatly increased 
in size if they remain there. 

In herbivorous animals urinary calculi are, chemically, nearly 
always chiefly composed of carbonate and triple phosphate of 
calcium, the carbonate forming about 80 per cent, of the whole ; 
there is also a small quantity of magnesia, with a variable amount 
of organic matter, and sometimes sufficient iron to impart a reddish 
tinge to the whole; very rarely there is a little silicic acid. Their 
"shape is far from uniform, though they are usually ovoid, but 
much depends on their situation in the bladder for the shape 
they assume. Their volume and weight varies exceedingly, from 
masses weighing twenty and more ounces, to fine granular particles 
which form a kind of sabulous deposit; their surface may be 
smooth, though their shape is quite irregular; but the greater 
number have a more or less rough exterior, some being formed 
of large nodular accretions composed often of calcium oxalate'; 
indeed, though cystic. calculi found in the Horse are remarkably 
uniform in chemical composition, yet exceptionally specimens are 
met with which are almost entirely made up of that substance. 

Many are visibly composed of concentric layers, regular or 
irregular ; others do not exhibit this structure so distinctly ; 
others, again, appear homogeneous or are full of spaces and 
crevices. The outer portion of some is much softer than the 
inner, others are dense and compact throughout, and others, 
again, are entirely soft and friable. 

In Sheep some cystic calculi have been reported as composed 
of magnesium and calcium phosphates and silicic acid. 

In carnivorous animals cystic calculi are usually composed of 
ammonium oxalate, and are of mulberry shape ; others of calcium 
carbonate and phosphate with ammonium urate, and which are 
generally the largest in size ; and others are made up of cystin 
and a variable proportion of lime salts — these are soft and readily 
broken up 

Cystic calculi do not always cause visible disturbance, and 
very large ones have been accidentally discovered in aged Horses 
after death, which had never been known to exhibit symptoms of 
urinary derangement during life. To this circumstance may be 
due the notion that these calculi are rare in the Horse. When 
they do cause inconvenience this is at first little noticeable, and 
only increases gradually if the stone is not very near the neck of 
the bladder. Their presence is indicated by frequent attempts. at 
micturition, some of which, when the obstruction is at the cervix, 
are abortive, and others more or less imperfectly accomplished after 
much straining. ' The urine is discharged in small quantities at 
brief intervals, and the completion of the act is signalised by a 
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deep grunt indicative of pain. The desire to empty the bladder 
is more frequent and urgent during and after exertion, and par- 
ticularly marked when the pace has been quick Every now and 
again while at work the animal pauses in its movements, and 
essays to stop. If permitted to do so, the body is at once 
extended, and a small quantity of urine is discharged. When 
the calculus is large, rough, and free to move in the cavity of the 
bladder, hsematuria is almost an invariable result of exertion, and 
whenever the latter is immediately followed by the former, the 
case should be regarded with suspicion, unless some other and 
more obvious cause is revealed. In some instances the penis is 
projected from the prepuce, and again retracted at short intervals, 
and we have seen it remain in a pendulous condition during the. 
whole period of the disease, to return again only after the opera- 
tion of lithotomy. 

' The discharge of urine is sometimes effected in a continuous 
stream, sometimes the flow is suddenly interrupted and broken 
by the movement of the calculus towards the neck of the bladder, 
and occasionally it passes away involuntarily in small quantities. 
After the bladder has been freely emptied the anus undergoes a 
repetition of spasmodic contractions. Now and again the stone 
becomes impacted in the cervix, resulting in obstruction and 
over-distension of the bladder, with the usual train of symptoms 
indicative of abdominal pain. In some examples of the disorder 
the gait during progression is wide and straggling, and during 
quiescence the limbs are occasionally raised from the ground, as 
if in pain ' {Axe). 

In the majority of cases there is little difficulty in diagnosing 
the existence of calculi when the above-mentioned symptoms are 
noted, though sometimes when the bladder is inflamed or is the 
seat of tumour, or the kidneys are diseased, some of these 
symptoms are remarked. An examination of the organ jper 
rectum will tend to confirm the diagnosis, but the introduction 
of a sound into its interior by the urethra affords the most reliable 
evidence, if the instrument can reach it. But this in some very 
rare cases is not easy, as when the stone is lodged in a depression 
or sac in the floor or fundus of the bladder. It should be remem- 
bered that stones of large dimensions occasion much suffering 
when their surface is rough and they are free to move about with 
the motion of the body. The mucous membrane is greatly irri- 
tated, and it and the subjacent muscular coat become thickened. 
As a result, the walls of the viscus lose their extensibility, and 
do not yield to the pressure of the urine ; this compels frequent 
micturition, while the inflammation set up leads to suppuration 
and the formation of false membranes. 

Smooth calculi, on the contrary, and such as are lodged in 
pouches or hernise of the mucous membrane, cause much less 
disturbance, and, as has been remarked, may not occasion suspicion 
of their presence. And when calculi are not completely encysted, 
but are merely lodged in a shallow pouch, the symptoms are not 
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uniformly severe, but are marked by sudden remissions at long or 
short intervals. 

In searching the bladder for stone through the urethra, its 
cavity is allowed to become moderately distended with urine, 
when, first in a standing and then in a recumbent position, the 
well-oiled sound is passed into it. The instrument is moved 
slowly backward and forward with a slight rotatory motion, so 
as to bring its metallic extremity into contact with the entire 
area of the bladder, noting any roughness, irregularity of surface, 
resistance, or particular sound it may convey. If the result is 
not satisfactory, the position of the animal (being latericumbent) 
is changed to the other side, then to the back until the interior 
of the bladder has been thoroughly explored. 

When the substance felt through the rectum is a calculus, its 
contact with the instrument will be made known by the rough 
and resisting character of the touch, and by the sound emitted 
when struck. ' It ought ever to be borne in mind that there are 
limits to the toleration of the instrument by the mucous membrane 
of the bladder which require to be respected, and, besides, a 
constant care in the manipulation of the sound ; the too long 
employment of it at one time should not be permitted. In all 
cases in which the detection of the stone is not accomplished in 
a reasonable time — dppending on the state of the bladder — the 
operation should cease, to be again resumed at some future time 
when the irritation produced in the mucous membrane has sub- 
sided. Neglect of this simple precaution may convert cystic 
irritation into acute cystitis, or even induce a fatal renal or 
peritoneal complication ' (Axe). 

When doubt still exists as to whether the substance felt is 
really a calculus, the urethra should be opened by perineeal 
section (to be presently described), and the organ again explored 
through the opening by means of a shorter sound, or by the index- 
finger of the left hand, the right hand in the rectum at the same 
time carefully pressing the bladder back towards the perinaeum, 
so as to bring the body or bodies within reach; for it should 
be remembered that there may be more than one stone present. 

A diagnosis of calculus having been arrived at, its extraction 
has to be considered, and the mode of operation decided upon. 
In Man the supra-pubic operation can be practised with com- 
parative safety, but it cannot be adopted in the larger animals, 
not only because the pelvic flexure of the colon is interposed, but 
also because of the risk of peritonitis ; as the peritoneal cavity 
would require to be opened, and this also involves the danger of 
bowel prolapse through the wound in the floor of the abdomen, 
owing to the horizontal position of the creatures. Neither can 
extraction nor crushing of the stone through the non-incised 
urethra, as in Man, be ventured upon, because of the great length 
of that canal in the Horse, and, in addition, its curvatures in the 
Ox. The recto-vesical operation has been recommended for those 
cases in which the easiest, and by far the most successful, method 
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is unsuitable ; but it is now seldom heard of, probably because of 
the frequent occurrence of cystitis that ensued. Nevertheless, it 
might be adopted in very exceptional cases. 

The usual operation is removal of the calculus through an 
opening, in the urethra immediately above the ischial arch, by 
which the cavity of the bladder is easily and directly accessible, 
and extraction of the stone nearly always effected without incising 
that receptacle. This is the operation which will receive most 
attention here. 

Hitherto we have been treating of cystic calculi in the larger 
male animals, but it must not be inferred that they do not occur 
in the females ; on the contrary, they are frequently the subjects 
of these formations, which occasionally reach a large size in 
them. Owing to the shortness and comparatively great width 
of the urethra in these females, somewhat large stones can be 
removed through it from the bladder by means of forceps, without 
any cutting ; but patience is required to effect gradual dilatation 
of the canal to the necessary dimensions, by means of the 
lithotomy forceps, or a dilator to be presently described. When 
this cannot be achieved without cutting the urethra, this canal 
may be incised at the side or upper corner, either partially or 
throughout its entire length. 

Lithotomy is, in the majority of cases, a comparatively simple 
operation, and is usually well borne by herbivorous animals, but 
it is not so favourable in the carnivora. In the following descrip- 
tion the Horse is the animal chiefly dealt with. 

Previous to the operation it is advantageous to allay any 
disturbance — systemic or cystic — which may be present, by thera- 
peutic or dietary treatment. If there is much cystic irritation, it 
can be combated by washing out the bladder two or three times 
at intervals (by means of the double-channel vesical catheter) 
with a warm and very weak solution of boracic or carbolic acid, 
and the administration of moderate doses of potassic bicarbonate 
several times a day. The animal ought to be rested for a few 
days, and the food should be of a laxative nature, and given 
sparingly immediately before and after the operation. Just before 
that event the rectum should be well emptied, and the tail-hairs, 
if long, plaited and tied up. 

Instruments and Appliances. — The instruments and appliances 
required for the operation will depend upon the circumstances of 
the case, and also to some extent upon the operator's skill and 
manipulatory aptitude. Some of the following would be deemed 
superfluous by one operator, and essential by another. They 
are : Lancet -pointed scalpel (Fig. 456) ; probe-pointed scalpel 
(Kg. 457) ; dissecting forceps ; grooved director ; grooved whale- 
bone staff (Fig. 458) ; three-bladed dilator with screw action 
(Fig. 469) ; metallic sound for searching the bladder through the 
perinseal wound- (Fig. 460); lithotomy scoop (Fig. 461) ; whale- 
bone probe; pair of smooth spoon-bill forceps for hard calculi 
(Fig. 462) ; pair of spiked spoon-bill forceps for calculi with a soft 
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Fig. 456.— Lithotomy Knife : Shaep Point. 



Fio. 457. — Lithotomy Knife : Blunt Point. 

Fig. 458. — Lithotomy Staff : Grooved. 
li, 




Fig. 459. — Screw Three-bladed Dilator. 



Fig. 460.— Lithotomy Probing Sound^ 




Fig. ,462.— Lithotomy Fokoeps for Hard Calculi. 
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friable exterior (Fig. 463) ; curved needle for suturing the perinseal 
wound (Kg. 464) ; lithotomy drainage-tube (Fig. 465). When the 
stone is too large to be easily extracted whole by the spoon-billed 
forceps, or when for other reasons it is deemed advisable to break 




Fig, 464.— PERIN.EAL Suture Needle. 



Q 



Fio. 465.— Lithotomy Deainage-Tube, 




Fig. 466. — Lithotuite : Screw Action. 
A, Jaws closed ; B, jaws open. 




Fio. 467.— Arnold's Lithotrite. 



or crush the stone, then it is necessary to employ a lithotrite. 
There are various patterns of this instrument, but they are all 
constructed on the same principle. Axe's lithotrite is very service- 
able, as from its screw action and central and lateral serrations 
it possesses a great disintegrating power (Fig. 466); Arnold's 
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lithotrite (Fig. 467) is a powerful instrument, and meets 
every requirement. On the Continent the lithotrite of Guillon 
(Fig. 468) and that of Bouley (Pig. 469) are perhaps those 
most in favour; the first acts in a similar manner to Axe and 
Arnold's patterns, while the second is the spoon-bill forceps closed 
by a strong screw. The English patterns are in every respect 
preferable, because of their lightness and at least equal efi&ciency. 

If it is decided to produce insensibility, the necessary apparatus 
should be at hand, as well as disinfecting materials. 

Position. — In the larger animals the operation can be performed, 
in many cases in the standing position, and it appears to be this 
which is usually preferred on the Continent. The same restraints 
are employed as in vesical catheterism ; the animal to be operated 
upon is placed in the stocks, or the hind-limbs are secured by 
hopples, and a twitch is applied to the upper lip, if it be a Horse. 
The tail is held up by an assistant. The recumbent position is 
preferred by many operators, and it certainly is more advantageous, 
when the calculus is being sought for or extracted, than the stand- 
ing position. If an anassthetic is to be administered, which is 
advisable, this position must be adopted. The only drawback 
is the risk of injury to the bladder, if this is distended with urine 
when the Horse is thrown down. The operation may be carried 
out in the latericumbent position, but, as a rule, the dorsicumbent 
position will be found the most convenient after anaesthesia has 
been induced. 

Operation. — The hind-limbs aire drawn forwards, the rectum 
having been previously emptied, the penis and prepuce cleaned, 
the hind-quarters raised, and (if dorsicumbent) the body propped 
up and steadily maintained. The urethra must be distended, and 
with this object in view the penis is withdrawn from the prepuce 
and held by an assistant ; the urethra can then be distended by 
injecting warm carbolised water into it by means of a syringe ; or 
a vesical catheter, well oiled, may be passed into the bladder 
or a little beyond the ischial arch ; or a lubricated grooved staff 
is introduced into the urethra and pushed carefully onward by 
the assistant. The operator then, placing himself behind the 
animal, guides the instrument round the ischial arch into the 
membraneous portion of the urethra, while his right hand in the 
rectum directs the point into the bladder. If the staff is employed, 
the groove in it is brought to face the perinseal raph6, and the 
assistant is directed to press the portion he holds towards the 
abdomen. The same object — the dilatation of the membraneous 
urethra — is effected by the water injected into it, and by the 
catheter, but the grooved staff renders the incision in the perinseum 
more practicable, and is recommended by Axe, whose directions 
are mainly followed ; however, the catheter is often employed. 

Tecsnic— Everything being now prepared, the skin of the 
periuEeum is made tense with the left hand, and the right hand, 
armed with the lancet-pointed scalpel, incises it in the middle 
line, where the urethra is made prominent, the incision extending 
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Pia. 468.— GniLLON's Lithoteite. 
A, Male branch ; B, female branch ; C, both branches put together. 




Fig, 469.— Bouletb Lithoteite, 
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from the ischiatic arch to within about an inch of the anus. The 
perinaeal fascia is divided, the retractor muscle of the penis exposed 
and put aside or cut through in a veirtical direction, the point of the 
scalpel pushed into the urethra, so as to pass into the groove of the 
staff at about the level of the ischiatic arch, and moved from right 
to left in order that the flanges of the groove may be distinctly 
felt. With the knife now well in the groove, the section is con- 
tinued along this towards the anus, stopping within an inch or 
so of that orifice. A round-pointed whalebone probe is intro- 
duced into the groove and passed along it into the bladder, when 
the staff is withdrawn, and' the index-finger of the right hand 
following the course of the probe into the same cavity, the probe 
in its turn is withdrawn. If a probe is not employed, it is often 
difficult to find the urethral opening to the bladder when the 
sound or catheter is withdrawn. Instead of the probe and finger, 
a grooved director may be passed into the bladder from the 
wound, and into its groove the bistoury cache or blunt-pointed 
scalpel can be carried forward, and the urethral incision enlarged 
by cutting, while withdrawing the knife ; this part of the opera- 
tion demands great care, so as to avoid wounding the rectum — a 
serious accident. 

An opening sufficient in size having been made, the bladder is 
explored, so as to determine the size, physical characters, and 
relations of the calculus, as well as the condition of the interior 
of the bladder. Digital exploration may be attempted with the 
index-finger of the left hand, the right hand in the rectum pushing 
the bladder backwards, so as to bring as much of its interior as 
possible within reach of the finger, though at best only a limited 
portion beyond the cervix can be felt. The blunt probe and 
metalUc sound will afford assistance at this juncture. 

The membraneous urethra and neck of the bladder must be 
dilated to permit the passage of the calculus, the amount of dila- 
tation depending on its volume. This is effected by the blades 
of the spoon-bill forceps (Fig. 462) gradually separated, or, better 
still, by the screw-bladed dilator (Fig. 459), the. long blades of 
which are passed into the urethra and pushed towards the 
bladder, when, the handles of the instrument being gently com- 
pressed, the blades slowly diverge, and the necessary dilatation is 
accomphshed. It is to be remembered that very abrupt dilatation 
is injurious, and that it must be effected gradually. If the stone 
is so voluminous that the urethra cannot be widened sufficiently 
without risk of laceration, ' a touch of the knife along the urethral 
surface of the prostate ' is necessary; and if the prostate gland is 
enlarged so as to encroach on the urinary canal. Axe advises its 
incision before attempting to dilate the urethra, the resulting 
haemorrhage being largely controlled by the pressure and stretching 
influence of the dilator. With skill and patience, it is surprising 
how widely the neck of the bladder may be dilated ;, it is stated 
that the hand has even been passed through it. Axe recommends 
that the patient be placed on its right side after dilatation has 
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been effected, the operator himself lying behind on his left side. 
The form and size of the forceps to be employed in removing the 
stone will depend upon the volume, consistence, and seat of the 
latter ; if it lies in a depression in the bladder, the curved forceps 
is most convenient ; but if free and readily accessible, the straight 
or curved forceps will suffice. When the superficial portion of 
the calculus is found to be loose and friable, and consequently 
breaks down under the pressure of the ordinary forceps, the 
spike-billed forceps (Kg. 463) will afford a more secure hold, the 
spikes penetrating the outer crust and fixing themselves in the 
denser portion beneath, while complete disintegration is avoided. 
The forceps, warmed and oiled, and held in the left hand, is 
introduced into the bladder, and the right hand is passed into the 
rectum to steady and direct the stone, which is distinctly heard 
and felt coming into contact with the instrument. The blades 
must be opened and closed repeatedly with a grasping movement, 
also turned first in one direction then in another, until the calculus 
is seized. Should this procedure prove unsuccessful, the forceps 
is withdrawn, the calculus is carried backward by the hand acting 
through the wall of the rectum, and held firmly against the neck 
of the bladder while the blades of the instrument are slid care- 
fully over it. This manoeuvre is all the more necessary if the 
parietes of the bladder are thickened and contracted from long- 
continued irritation. In such cases it should be remembered that 
injecting a quantity of warm water into the bladder distends the 
viscus, and gives the forceps more freedom to move about, while 
rendering the stone more accessible. 

In taking a firm hold of the calculus, care must be had that 
the mucous membrane of the bladder is not included in the 
forceps ; this the operator can assure himself of by turning the 
instrument and moving it backwards and forwards. If the mem- 
brane is included in the grasp of the forceps, these movements 
will be hindered, when the blades should be relaxed so as to free 
it. As vesical calculi are nearly always ovoid in shape, it is 
essential that they are so seized that their long diameter cor- 
responds with the long axis of the forceps, so that they lie 
lengthways in these. If they chance to be seized transversely 
it may be very difficult, if not impossible, to extract them, and it 
is therefore necessary to turn them. This can be done by drawing 
the stone well up to the neck of the bladder, and by means of the 
index-finger bringing it into the desired position, while the blades 
of the forceps are slightly relaxed. Then extraction can be pro- 
ceeded with. 

The force required to effect removal will, of course, depend 
upon the size of the calculus ; large stones, and especially those 
with a very rough surface, require a considerable amount of 
traction and judicious manoeuvring to carry them through the 
cervix and urethra. Before attempting removal the stone must 
be firmly held by bringing both hands to bear on the handles of 
the forceps, the blades of which should be so placed that their 
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flat surfaces are lateral and their edges vertical. A steady and 
continuous pull, gradually increasing in intensity, is now made 
and continued, with a slight rotatory movement and an occasional 
trifling alteration in the direction of traction — at one time pulling 
a little to the left, at another to the right, now upward, then 
downward, and so on. If the wound be not sufficiently large, a 
gentle touch with the scalpel here and there at the point of 
resistance will facilitate extraction, or the dilator may be employed 
to enlarge the aperture and the urinary passage. The injection 
of a little glycerine, white of egg, or thick oil, may also prove 
advantageous. When the calculus is loose and friable on the 
surface, the resistance met with in extraction may cause dis- 
integration of its outer portion, and cause the escape of the more 
solid part from the forceps into the bladder, where it must again 
be secured. The reduction in size, and the more solid hold it 
affords, now make its removal all the more easy. 

When removed, the stone should be examined so as to ascertain 
whether it is complete, or if there are others in the bladder, which 
is very rare. Should there be one or more remaining, the surface 
of that just removed shows corresponding flattened or concave 
facets marking the points of contact between them. Eemoval of 
these is effected in the same manner as the first. 

Axe mentions that it sometimes happens that when part of the 
stone is encysted or eneapsuled, only that portion which projects 
into the cavity of the bladder can be removed. Such a condition 
would be indicated not only by the altered form of the stone 
generally, but also by the broken surface on the portion removed. 
As to attempting to extract the remaining fragment, the justifica- 
tion for this will depend upon the depth of the depression or 
capsule. If it is shallow, the scoop (Fig. 461) will probably dis- 
lodge it ; but if it is deep, curved forceps may be needed, unless 
there is a quantity of urine or wg/ter in the bladder, which may 
tend to widen the sac and permit the straight forceps or the 
scoop to be insinuated. 

The stone having been removed, the bladder is well washed 
out with warm carbohsed water injected into it by a small enema 
syringe, the passage being kept open by the dilator. Care must 
be taken that this cleansing is thoroughly performed, and that all 
fragments of stone are taken away either with the forceps or scoop. 
If the interior of the bladder is healthy, the perinseal wound 
may be closed at once by three or four sutures, though this is 
rarely necessary; but if there is ulceration, granulations, or 
pseudo-membranes, a lithotomy-tube (Fig. 465) should be intro- 
duced into the bladder, and retained there until the irritation has 
been allayed by frequent injections of warm water, in which there 
is a small quantity of carbolic or boracic acid. All tubes introduced 
into the bladder should be previously well cleansed and disinfected. 
The animal ought to be kept quiet for some days, with the tail tied 
to one side; the skin beneath the perinaeum should be smeared with 
carbolised lard or glycerine, to prevent excoriation, and the wound 
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kept clean and disinfected. The diet should be light and relaxing, 
and an enema may be administered at frequent intervals. 

Lithotrity or Lithotripsy, 

In some instances the calculus is found to be too voluminous 
to be extracted whole, without inflicting serious injury on the 
parts it has to pass through ; it must then be reduced in size, by 
crushing it in the bladder. Lithotripsy or lithotrity, as this act 
is named, is merely a continuation of lithotomy ; instead of the 
forceps being employed to remove the stone, a special instrument 
—the 'lithotrite' (Figs. 466, 467, 468, 469)— has to be used. 
With regard to the best form of instrument to be selected,. this 
will largely depend upon the experience of the operator ; but 
those represented in Figs. 466, 467, will probably be found the 
most convenient and effective. 




Fig. 470. — Lithotrity. 



Manipulating the Calculus into the Jaws op the Lithotrite. 
(After Axe.) 



The instrument, warmed and well oiled, is introduced carefully 
into the bladder through the wound, and the blades are then 
drawn apart sufficiently to receive the stone, which has to be 
placed fairly between them. To accomplish this, the lithotrite 
should be held by one hand applied near the blades, the screw 
handle being held by an assistant, who steadies the instrument 
while the stone is placed between the serrated surfaces. With 
the other hand in the rectum, the operator proceeds to manipulate 
the stone (Fig. 470), so as to pass it between the jaws of the 
lithotrite, where the assistant secures it by turning the screw 
handle. A half- rotation and a side-to-side movement is now given 
to the instrument, to make sure that the mucous membrane is not 
included, and then the screw is turned until the stone is crushed. 
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When this is aecompUshed, the screw is reversed in movement, 
and the fragments released ; these are removed by means of the 
forceps and scoop, aided by repeated injections of warm carbolised 
water. In some cases the operation of crushing cannot be com- 
pleted at the first operation, or even at the second; in these 
instances a few days' should intervene between the attempts. 
The treatment of the wound, and the after-treatment, should be 
the same as for lithotomy. 

Secto-Vesical Lithotomy. 

In very rare cases medio-perinseal section for the removal of 
calculus, without or with crushing, fails because of the great size 
of the stone, and then recourse must be had to recto-vesical 
lithotomy if the animal is to be relieved, though the operation 
is not without danger, one of the serious results being fistula of 
the rectum. 

The animal is placed latericumbent, anaesthetised, then turned 
upon its back as for lithotomy. An incision is made through the 
lower part of the sphincter ani and termination of the rectum 
adjoining the crura of the penis ; the prostate gland and cervix 
of the bladder having been exposed, the staff is introduced into 
the' urethra as for lithotomy, and pushed on towards the bladder ; 
when it has reached the membraneous portion, the groove in it is 
cut down upon in the direction of the prostate, the index-finger 
of the left hand is introduced into the urethra, and by means of a 
probe-pointed bistoury the incision is extended through the gland 
and the cervix of the bladder, even into the body of that visous 
if necessary, so as to allow of the passage of the calculus, which 
is extracted by the forceps. 

The borders of the wound are brought into contact by silk 
sutures, and a short elastic catheter may be inserted into the 
bladder through the surgical wound, to drain away the urine. 
In suturing the wound, if no drainage catheter is inserted, the 
urethra should be closed by two or three fine stitches, to prevent 
infiltration of urine into the subcutaneous tissues. The further 
treatment is similar to that described for medio-perinseal section. 

Lithotomy in the Mare. 

Vesical calculus is somewhat rare in the Mare, because of the 
short and wide urethra, and its straight and direct course from 
the bladder — conditions which favour the discharge of solid 
particles along with the urine. 

Nevertheless, calculi are occasionally discovered in the bladder 
of Mares ; they give rise to irritation, and their presence is indi- 
cated by several of the symptoms observed in the Horse. Their 
removal, however, is comparatively easy, and almost free from 
danger ; to apply the term ' lithotomy ' to the operation is scarcely 
correct, as incision is rarely, if ever, necessary. "When the stone 
is of small size, it may be extracted while the animal is in the 
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standing position, a twitch on the lip and a sideline, or two 
hopples on the hind-limbs, being sufficient restraint. 

The neck of the bladder is gradually dilated by means of the 
fingers, and the lithotomy forceps are introduced into the cavity 
with one hand, while the other hand in the rectum moves the 
calculus between the blades ; careful traction is then employed 
in carrying it through the urethra. 

When, however, the stone is so large that its extraction in this 
way is impracticable, the animal must be placed in a recumbent 
position and anaesthetised. If, after dilatation of the cervix vesicae 
and urethra, the stone is still too voluminous for removal entire, 
then it must be crushed with the lithotrite, and the pieces removed 
in the manner already described. In altogether exceptional cases, 
it may be inadvisable to resort to crushing, and to extract the 
calculus whole. Then the urethra may be incised laterally or 
superiorly, to the necessary extent ; this can be done with im- 
punity. As a result of the manipulation, incontinence of urine 
sometimes occurs and persists for some time ; but it gradually 
disappears, and all the more rapidly if cold water be injected 
into the bladder at frequent intervals. 

Calculi in the Bladdeb op Bovines. 

Calculi are sometimes found in the bladder of Cattle, male and 
female, and if they give rise to serious disturbance, they may be 
removed by following the procedure described for extraction of 
these foreign bodies in the Horse and Mare. 

Calculi in Canines. 

Dogs, male and female, suffer from the presence of cystic calculi 
more frequently than is perhaps suspected, though I can find no 
mention of attempts made for their removal. A similar procedure 
to that adopted for the Horse and Mare would probably be suc- 
cessful in removing them, though the difficulties, owing to the 
smaller size of the animal, and for other reasons, would be greater. 
The forceps must be small in proportion, and a canine catheter 
would suffice for a staff. 

TuMOUES in the Bladdee. 

Tumours in the bladder are not very infrequent in the Equine 
and Bovine species ; they are benign or malignant. The symptoms 
they occasion when they become large, resemble those produced 
by cystic calculi ; the urine, in addition to being turbid, also 
contains blood and blood coagula or pus in the majority of cases, 
with deposition of lime salts after standing for a short time. An 
exploration per rectv/m or vaginam will detect their presence ; the 
chief difference between them and calculi will be their consistency, 
which is soft, and their being attached to the inner coat of the 
bladder, and therefore more or less immovable. 
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In the Mare and Cow, in favourable cases, the growths might 
be removed through the urethra, after that canal has been dilated ; 
the ecraseur, a wire snare, or polypus forceps, should be employed 
to excise them. In the Horse, the urethra must be opened and 
dilated as for lithotomy. 

After removal of the tumours, warm emollient, anodyne, or 
astringent, but antiseptic fluids, should be injected into the 
bladder, and the case otherwise treated as after the operation of 
lithotomy. 

Pbolapse and Inversion oe the Bladder — Vaginal 
Cystocelb, 

This accident, under ordinary circumstances, is only witnessed 
in female animals, and perhaps more frequently in the Mare than 
the Cow, though it is also met with in the Pig. Prolapse usually 
occurs during parturition, when the floor of the vagina is lacerated 
and the bladder passes through the rent into that passage. In ex- 
ceptional cases the muscular coat of the vagina may be alone in- 
volved, the mucous membrane remaining intact ; but in the great 
majority of accidents of this kind both tunics are torn. In either 
case there is found in the vagina a round, smooth, and light-coloured 
fluctuating tumour attached to the floor of the canal by a more or 
less broad pedicle, below which the meatus urinarius can be seen 
or felt. The most striking pathognomonic feature of this kind of 
tumour is its rapid growth, in consequence of the accumulation 
of urine in the interior of the displaced bladder, the fundus of 
which is towards the vulva, and the cervix is directed forwards, 
the position of the viscus being the reverse of normal ; the fundus, 
by pressing on the urethra, which is doubled on itself, prevents 
the urine from escaping, and in this way is produced a rapidly 
enlarging vaginal tumour, which in a few hours may acquire a 
diameter of from eight to ten inches. 

In inversion the bladder is turned outside in, and protrudes 
into the vagina through the urethra ; the accident may happen 
before or after parturition, and also in the non-pregnant animal. 
It is not an infrequent sequel of /Operations in the interior of the 
bladder. The Mare and Cow are predisposed to this form of 
cystocele, by reason of the urethra being so short, wide, and 
straight. During parturition the inverted bladder may acquire 
such dimensions from retention of urine as to entirely fill the 
vagina, and project beyond the vulva during the expulsive efforts 
of the animal. It has just been stated that, in prolapsus, the 
tumour is smooth and light-coloured (peritoneum), especially at an 
early stage ; in inversion, on the contrary, the tumour is some- 
what hard though elastic, more or less red, with a corrugated 
surface (mucous membrane) and two small ridges or folds a short 
distance apart, marking the openings of the ureters ; it is also 
bound to the floor of the vagina by a short narrow pedicle. 
Examining the lower part of the vagina attentively, the meatus 
urinarius cannot be discovered anywhere ; but on the red, soft, 
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and pulpy surface of the tumour will be observed the two small 
openings of the ureters, from which a fluid is continually oozing, 
and which may be recognised as urine by its colour ; this fluid 
may even be ejected with considerable force should the animal 
strain. 1 In the course of time exposure to the air dries the 
surface of the tumour, which becomes dark in colour from extreme 
congestion or blood extravasation, and begins to slough ; if the 
urine cannot escape because of closure of the urethra, the bladder 
will probably rupture if the tension on its walls is not relieved by 
evacuation of the urine. 

Prolapsus is a much more serious accident than inversion, 
because of the peritoneal cavity being opened, and the probability 
of septic peritonitis ensuing if the wound in the vagina is not 
promptly closed. In inversion, on the contrary, the prognosis is 
generally favourable, and the organ may be repeatedly inverted 
and returned without suffering much damage ; indeed, inversion 
of some weeks' duration has been successfully treated. 

Opbeation. — The principal indication in prolapsed bladder is 
reposition of the viscus as quickly as possible, through the lacera- 
tion in the floor of the vagina, after it has been carefully cleansed 
and disinfected. This task, however, is not always easy, as, 
after hernia has taken place, the bladder soon becomes distended, 
and the consequent increase in size hinders its return by the rent 
through which it previously passed into the vagina. In the majority 
of cases compression of its walls will not suffice to evacuate 
the urine, as the weight of the bladder presses upon the doubled 
urethra. In such a case an attempt may be made to introduce 
a very flexible catheter into the bladder through the urethra, and 
puncture of the viscus has been successful when catheterism was 
not tried or had failed ; a fine trocar and cannula being inserted 

1 When this accident occurs during parturition, the greatest care is necessary 
to distinguish the prolapsed or inverted bladder from the fcetal envelopes ; 
mistakes have frequently been made, and a fatal result has been the consequence. 
In one of my works ( ' Veterinary Obstetrics, ' 2nd edition, p. 352) I have laid 
particular stress on the diagnosis of inverted bladder, the most frequent form of 
the accident, in describing the symptoms as follows : Protruding through the 
opening of the vulva, or immediately within the labia, will be discovered a 
tumour of a pyriform shape, and varying in size and colour according to the 
duration of the accident. Sometimes this tumour will be seen hanging from 
within the vagina by a kind of pedicle, for at least eight or nine inches, and 
will contain two or three pints of fluid. At times the protruded part wiU be 
nothing more than a thickening of the bladder, produced by strangulation and 
inflammation ; and it will be changed from its normal colour to that of an 
inflamed surface, or, if it has been hernied for some time, to a darker hiie. 
Sometimes it will become gangrenous and slough ; at other times its surface 
appears rugged and plicated, and on occasions a large quantity of blood will 
have exuded from it. Should there exist any doubt as to the nature of the 
tumour, the meatus urinarius must be looked for ; if that cannot be discovered, 
then the greatest circumspection should be exercised. The attachment and 
situation of the protrusion should be noted, and also whether it is continuous 
with the vagina. The nipple-shaped prominences that mark the openings of the 
ureters into the bladder should likewise be looked for, as their presence will at 
once denote the case as inversion of this viscus, as will also the escape of urine 
from them. 
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obliquely into the upper — now the lower — part of the bladder, so 
as to make it pass for a certain distance between the coverings 
before it enters the cavity. Eeposition is easily effected when 
the urine has been withdrawn ; indeed, it sometimes occurs 
spontaneously before the bladder is quite empty. Eecurrence of 
the prolapse may be prevented by introducing a quantity of warm 
water into the bladder through the urethra, or by suturing the 
laceration in the floor of the vagina, which is possible if it is not 
far from the vulva. In all cases an endeavour should be made to 
close the rent, in order tb prevent urine filtering through it into 
the peritoneal cavity and setting up peritonitis ; but if this cannot 
be done, the urine should be carefully and frequently removed 
from the bladder by means of the catheter, so as to avoid the 
necessity for micturition, the laceration being protected by a cloth 
during the operation. 

Inversion offers more chances of a favourable result when 
reduction is effected than prolapse, and especially if reposition is 
accomplished before the texture of the bladder has become much 
thickened, or its mucous membrane inflamed or bruised. The 
hind-quarters are raised somewhat, the hind-limbs secured, and, 
after carefully cleaning it, the sides of the viscus are gently 
pressed by the left hand and the fundus by the right hand, until 
it is felt receding somewhat, and if the urethra is sufficiently 
wide it may be pushed through it by the fingers. But if the 
urethra is too constricted for this digital replacement, then a 
stick with a round blunt point, a female catheter, or a probang, 
may be employed. This is placed against the fundus of the 
bladder, and gently but steadily pushed forwarfls into the urethra, 
and onwards untU the viscus is properly adjusted in the pelvic 
cavity. Should there be much straining, bleeding from the jugular 
vein may be resorted to, or an opiate may be administered. Inject- 
ing warm water into which 2 or 3 per cent, of alum or tannin has 
been dissolved, is useful in relieving congestion of the mucous 
membrane, and preventing recurrence of the inversion. Eepeated 
recurrence is not infrequent ; but it may be checked by these 
injections, so as to distend the bladder, by pencilling around the 
meatus with nitrate of silver, dashing cold water on the vulva, 
and walking the animal about until the irritation has subsided. 

Amputation of the Bladdee. 

Amputation of the bladder is resorted to when it is inverted and 
cannot be replaced, or its mucous membrane is so injured that it 
would be likely to slough if the viscus were replaced. The 
operation is a serious one in its results, so far as the animal is 
concerned ; for the urine, having no receptacle in which it can be 
contained for a certain time, dribbles more or less, continuously 
from the vulva, and, running down the thighs, excoriates them. 
In rare oases, in the course of time the vagina becomes more or 
less sacculated by the weight of the urine that passes into it from 
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the ureters, so that this fluid accumulates there, and is from time 
to time ejected in large quantities. 

Instruments and Appliances. — These will depend upon the 
manner in which the bladder is to be removed. A scalpel may 
be necessary, but strong ligature silk or an elastic band are the 
chief requisites. 

Position. — The operation is best performed in the standing 
position, the hind-limbs being secured. 

Opeeation. — The bladder having to be removed by means of 
a ligature, great care is necessary in placing this, so that the 
openings of the ureters remain free for the escape of the urine. 
These canals enter the wall of the bladder obliquely, and pass 
back towards the cervix on each side, where their orifices are to be 
seen in the inverted viscus at its upper surface and about half an 
inch apart, when it is drawn sufficiently down. The part where 
the ureters enter the mucous membrane has a soft, jelly-like, 
protuberant appearance, in the middle of which will be observed 
two very small openings in the centre of a little papilla. If there 
is any doubt about them, it may be removed by passing a probe 
into them, directing it towards the body of the bladder. 

Tbchnic. — Having discovered the orifices of, the ureters, the 
ligature is passed around the bladder some distance behind the 
cervix, so as to leave these canals unobstructed ; the ligature is 
drawn tight and tied in such a manner that it may be made tighter 
from time to time, if the elastic ligature is not employed. Care 
must be taken that the ligature does not slip forward and close 
the ureters ; if there is any likelihood of this happening, a needle 
may be passed through the tissues immediately in front of the 
ligature. 

If the elastic ligature is employed, it will not be necessary to 
tighten it after the first tying. After applying the ligature, if 
the fundus is distended it may be punctured. It is generally 
advisable not to amputate the remainder of the bladder im- 
mediately, but to wait until solid adhesion has taken place 
between the peritoneal surfaces at the seat of ligation. 

Aftee-Teeatment. — In a few days after the operation the 
bladder is gangrenous, and it gradually sloughs away ; until the 
process is completed, the interior of the vagina and the skin 
about the vulva and thighs should be kept clean, and smeared 
with some protective ointment ; if the ligature is not elastic, it 
must be tightened from day to day. When separation of the 
gangrenous from the healthy portion has taken place, the latter 
is drawn into the vagina, and nothing unusual is then discernible, 
unless it be the urine trickling from the inferior commissure. 
To prevent excoriation of the skin of the thighs, it should be 
covered with a bland resinous ointment where the urine is likely 
to run over it. 
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CHAPTEE II. 

OPERATIONS ON THE URETHBA. 

Operations on or in the urethra are not often necessary in 
animals, for obvious reasons; when they are demanded, it is 
generally in cases of obstruction to the flow of urine occurring 
at some portion of the canal, and due most frequently to the 
presence of calculi which have escaped from the bladder, espe- 
cially in the Ox, the sigmoid flexure in the penis of this animal 
particularly predisposing it to this accident. Malformations, 
stricture from accident or disease, and injuries, sometimes re- 
quire surgical intervention. 

Opeeation fok Uebthral Calculi. 

Urethral calculi never occur in the urethra of the Mare, 
because of its comparatively great width and shortness, as well 
as its straight course ; they are also rare in the Horse, a circum- 
stance likewise due to the comparatively considerable width of the 
urethra. When a calculus does become lodged in it, there are the 
usual general symptoms of retention of urine, and the obstruction 
■ of course causes distention of the bladder and the portion of the 
urethra between it and the stone ; this distention can be felt ex- 
ternally in the Horse, and pressure upon the bladder, per rectum, 
does not diminish it, or only causes the urine to dribble from the 
extremity of the penis. In some instances the calculus can be 
felt in the urethra externally, and in all cases the passage of the 
catheter or sound indicates its presence and fixes its location. 
In very rare instances the stone is lodged towards the end of the 
urethra, posterior to the glans penis. 

In the Bull and Ox, which are most frequently the subjects of 
urethral calculi, owing to the narrow lumen and tortuous direction 
of the canal, the stone is almost constantly intercepted in its 
course from the bladder at the outward or first flexure of the 
urethra, above and in front of the scrotum (Fig. 447, 18); 
exceptionally it lies at the second flexure (Pig. 447, 18'), or 
between it and the first. 

In the Bam urethral calculi are rare, and when they do occur 
they are found not far from the sigmoid curve of the tube near 
the extremity of the penis, beyond which the urethra projects. 

In the Dog these calculi are generally fixed in that portion of 
the urethra which lies in the furrow of the os penis, or im- 
mediately behind that bone. 

The operation for removal of a calculus from the urethra of the 
Horse is similar to that for the extraction of a cystic calculus, 
the opening into the canal being made in the same manner, and 
immediately over the cause of obstruction. If the bladder is 

31 
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much distended, and there is risk in casting the animal — as there 
generally is — the operation must be carried out in the standing 
position, the animal's hind-limbs being secured ; but placing it in 
the stocks is a better procedure. 

The incision in the urethral wall itself should be no larger than 
•will admit of the calculus being withdrawn through it. The 
wound may or may not be sutured ; if it is not it gradually closes, 
the only attention it requires being cleanliness. 

When the calculus is towards the end of the urethra, it can be 
removed by forceps, the penis being withdrawn from the prepuce 
by means of a cloth passed round the glans ; this is held by an 
assistant. If the stone is large, gradual dilatation of the urethra 
by the forceps will be necessary; it may even require to be 
crushed. 

In the Bull and Ox, in consequence of the greater difficulty in 
reaching the calculus when it is lodged about the flexures, and 
especially when rupture of the bladder from over-distention is 
apprehended, it may be advisable to open the urethra in the 
ischial region to allow the urine to escape, and it may even be 
possible in some cases to remove the stone through this opening. 
But it is generally necessary to extract it through an incision 
made into the canal either in front or behind the scrotum. 

When the animals are quiet, this may be done in the standing 
position, but in nearly all cases they have to be placed lateri- 
cumbent — usually on the left side, and the uppermost hind-limb 
drawn forward out of the way. The incision in front of the 
scrotum is preferred by some operators, as the penis is more 
accessible in that situation. The penis is withdrawn as much as 
possible from the prepuce, in order to straighten the flexures in 
it, and a longitudinal incision made through the skin and urethra 
over the calculus, which is then extracted. When the latter can- 
not be reached, the index-flnger is passed into the cutaneous wound 
(this should be about three inches long) and hooked round the 
penis, which is to be pulled out, the urethra opened at the desired 
point, and the obstruction removed. It is well to make sure that 
the canal is then quite clear by passing a probe or sound through 
it. The operation behind the scrotum is somewhat similar. The 
incision is made four or Ave inches behind that part, and about 
three inches in length ; the retractor muscle is divided by some 
surgeons, and the penis pulled forward ; the urethra is then 
opened, and the stone withdrawn by forceps. The wound need 
not be closed by sutures, as it gradually heals spontaneously. 

For the removal of calculi in the urethra of the Bam, the pro- 
cedure is similar to that adopted in the case of the Bull if they 
are situated towards the curves. If, however, they are located 
near the free extremity of the urethra, this portion of the tube 
is usually excised, when they cannot be readily removed by 
forceps. 

In the Dog the presence of a calculus in the urethra is indicated 
by the symptoms, and the indication is confirmed by the evidence 
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afforded on passing a metallic sound or catheter up the canal. 
The calculus may be lodged beyond the os penis, or in the groove 
of that bone. 

The animal is placed latericumbent and anaesthetised. The 
prepuce is pushed back behind the glans and the penis protruded ; 
a catheter is introduced into the urethra as far as the stone, and 
given to an assistant to hold, while an incision from half to one 
and a half inches long is made through the skin over the calculus, 
and a smaller one through the urethral wall. The stone can now 
be removed if it is not fixed in the penial furrow ; if it is lodged 
there, however, and is larger than the opening into the furrow, 
its extraction is dif&cult, and it may be necessary to crush it by 
means of strong narrow-bladed pliers or cutting forceps, removing 
the pieces carefully and washing out the urethra through the 
wound. 

Care must be taken to prevent sloughing, caused by the urine 
becoming infiltrated into the tissues around the wound before this 
has completely healed. This can be averted in many cases by 
keeping the wound clean and as dry as possible, and dressing it 
freely with borax and iodoform powder. The diet should be 
vegetable, to which small quantities of soda bicarbonate are to be 
added. To prevent constriction of the urethra during the healing 
process, and subsequently, a bougie or sound should be frequently 
passed along the urethra beyond the place where the incision was 
made. 



CHAPTER III. 

OPERATIONS ON THE PENIS. 

Opeeations on the penis are few, and are generally limited to the 
removal of tumours — benignant and malignant — and amputation 
of the organ. The removal of tumours does not demand special 
notice, as the principles which apply to their extirpation else- 
where are applicable to those that form on the penis. 

Amputation of the Penis. 

Amputation of the penis is indicated when the organ is the seat 
of epithelial, papillomatous, or cancerous degenerations. It is 
also rendered necessary when the organ is seriously injured by 
wounds, or when it is fractured ; when it is prolapsed by paralysis, 
as sometimes occurs in the Horse as a sequel of influenza or 
accident, or in cases of irreducible paraphymosis ; when it is 
deeply ulcerated or gangrenous ; or when there is irremediable 
stricture of the urethra in the free portion of the organ, or that 
tube is so encrusted with lime salts that the escape of urine is 
impeded. 

The Horse and Dog are the animals most frequently operated 
upon, and the free portion of the penis is that which is usually 
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excised, as there is rarely any necessity for going beyond this ; 
though, in order to reach the whole of the part to be removed 
and to get into sound tissue, it is sometimes necessary to divide 
the prepuce in the middle for a certain distance. 

Instruments and Appliances. — Bistoury or scalpel and dissecting 
forceps; bull-dog forceps; metallic sound and catheter; suture 
needles; silk suture thread; sponges, water and antiseptics; 
iodoform or boric powder. If removal by the actual or thermo- 
cautery is determined upon, then the instruments for this pur- 
pose must be provided ; or if by ligature, strong whipcord or an 
elastic band is required. 

Position. — This may be dorsicumbent, but the latericumbent 
position is perhaps the most convenient, the animal being placed 
on the right or left side, with the uppermost hind-limb drawn 
upwards or forwards out of the way. 

Opeeation. — The animal should be previously prepared for the 
operation by suitable diet, and by thoroughly cleaning out the 
cavity of the prepuce. Immediately before casting, the bladder, if 
full, must be emptied by means of an oiled catheter, and the tail, 
if long, ought to have the hair plaited and tied to one side of the 
body. When the animal is recumbent an anaesthetic should be 
administered. 

These and the following observations are more especially applic- 
able to the Horse ; amputation of the penis in the Dog will be 
described hereafter. 

Technic. — In order to prevent retraction of the penis before 
the operation is completed, and which is sometimes the cause of 
much trouble, after the organ has been withdrawn to its full 
extent from the prepuce, and an oiled sound or catheter is passed 
into the urethra for a considerable distance, it is advantageous to 
tie a piece of wide tape firmly around the penis beyond the part 
that is to be amputated ; the ends of this tape are to be held by 
an assistant, who also keeps back the prepuce, while another 
assistant holds the extremity of the organ and keeps it moderately 
tense. The tape keeps the penis extended, and also prevents 
haemorrhage. Amputation may now be effected by immediate 
excision by knife, ecraseur, or cautery, or by the more tedious 
method of rigid or elastic ligature. 

Excision by the knife is carried out as follows : A circular 
incision is made through the skin on the dorsum and sides of the 
penis, behind the portion to be amputated, but not through the 
urethral surface ; another incision is made from each end of the 
circular one, backwards and obliquely inwards, so that the two 
will converge and meet in the middle line, about two inches 
behind the circular cut. In the triangle thus formed the tissues 
covering the urethra are dissected from that tube, so as to expose 
it ; then the urethra itself is dissected from the corpus cavernosum 
to a short distance — about an inch in front of the circular in- 
cision, where it is divided transversely. The corpus cavernosum 
is now cut through transversely at the circular skin incision, 
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the dorsal artery of the penis is seized and ligatured, any other 
bleeding vessels being also tied or twisted. The sound or catheter 
is removed from the urethra, and into this a director is passed, 
with the groove towards the lower surface of the tube; the 
scalpel or bistoury is carried along the groove, and the urethra is 
slit in the middle line to the extent of one or two inches, accord- 
ing to circumstances. The skin of the penis is pulled forward 
over the stump, and joined in the middle line by two or three 
sutures, and then the mucous membrane on each side of the slit 
portion of urethra is attached to the skin by means of a curved 
needle and fine silk, so as to form a wide triangular notch or 
space, in the middle of which is the meatus or entrance to the 




Fig. 471.— View of Remains op House's Penis after Amputation. (After Cadiot.) 

ttj Inferior aspect of penis ; 6, section of corpus cavemosum ; c, urethral mucous meml)rane ; 
d, «, margins of skin and urethral mucous membrane being brought together by J"'"'^ 
(this part of the operation is completed on the opposite sidej ; /, sound passed into the 
urethral canal. 



urethral canal. The sutures attaching the mucous membrane on 
each side need not be more than three or four (Fig. 471). 

The corpus cavemosum may be first excised, then the urethra 
dissected off, slit, and sutured to the skin ; but the other pro- 
cedure is generally preferred, as haBtnorrhage does not interfere 
so much with detachment of the urethra. 

Haemorrhage is to a great extent prevented by ligation and 
torsion of the vessels, and also by suturing the skin of the penis 
over the end of the stump and the opened-up end of the urethra 
again over the skin ; but it is well to make sure, before the animal 
is allowed to rise, that there is no danger of severe bleeding. Care 
must also be observed in suturing the mucous membrane to the 
adjacent integument, as it is somewhat thin and easily torn, even 
by slight traction. 
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Excision by the ecraseur is sometimes resorted to in order to 
render amputation bloodless, though this is not always the case 
with this instrument unless a strong chain is employed, the 
toughness and density of the white fibrous tissue entering into 
the composition of the penis not infrequently proving too re- 
sisting for a defective chain. The operative procedure is the 
same as in excision by the knife, so far as detachment and 
division of the urethra are concerned ; the chain of the ecraseur 
is then placed around the penis, behind the portion to be ampu- 
tated, and the screw is turned slowly and steadily until the chain 
has cut completely through the corpus cavernosum. To avoid 
accident, however, it has been found more satisfactory to tighten 
the chain until the resistance offered by the white fibrous tissue 
is great, when a ligature is tied tightly round this tissue ; the 
chain of the ecraseur is removed, and the almost detached penis 
is cut off by the knife. The isolated portion of the urethra is 
then slit for a short distance and the sides sutured to the end of 
the stump in the manner already described, in order to prevent 
stricture of the canal at this point. 

Amputation by the cautery has also been practised in order to 
avert haemorrhage, though this object is not often attained, as 
the dorsal vessels of the penis are so large that it is difficult to 
form an eschar sufficiently thick and adhesive to resist the 
pressure of the blood when the temporary ligature around the 
proximal portion of the penis has been taken off after amputation 
is effected. The urethra is exposed, detached, and cut through as 
already described ; two ligatures a short distance apart, and placed 
behind the portion of penis to be removed, are tied around the 
corpora cavernosa, and the red-hot wire of the galvano-cautery, 
or a somewhat thin but broad steel blade made as hot as possible, 
divides the tissues between the ligatures. 

Amputation by ligature is more protracted and painful than 
either of the above methods, and has little to recommend it save 
the avoidance of primary and secondary haemorrhage. The liga- 
ture may either be strong silk, whipcord, or elastic material. The 
latter is to be preferred, as it renders unnecessary the frequent 
tightenings which have to be made when the inelastic ligature is 
employed. The urethra is isolated by the horizontal V-shaped in- 
cision through the skin covering it, the two lines meeting posteriorly ; 
the tube is dissected from the corpus cavernosum, cut through 
a little in advance of the line of incision, and detached a short 
distance behind that point (Fig. 472, c), so as to be quite clear of 
the ligature, which is then tied firmly around the body of the 
penis (Pig. 472, h). A short cannula is fastened in the urethra by 
a' wide piece of tape ; this should be worn for some days until the 
healing process is complete in the tube, and there is no longer 
danger of constriction by cicatricial contraction. After some days, 
when the tissues are nearly cut through by the ligature, removal 
of the penis may be effected by the knife at the distal side of the 
constriction without much risk of haemorrhage, so as to expedite 
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t|ie operation. Consecutive haemorrhage in either of the e 
rnethods of operation can generally be promptly checked by 
tHrowing cold water against the prepuce. 

The disadvantage of all these methods of operating except the 
first, is that the urethra cannot be slit, and the sides sutured to 
the end of the stump, so as to keep the canal open and not likely 
to become narrowed. 

Whichever the method of operation resorted to, it is advisable 
to insert a good-sized cannula in the urethra on the completion 
of the operation, and to keep it there for a few days until the 
wound has healed. 



Fio. 472.— Amputation of the Horsk's Pknis by Elastic Ligature. (After Berdez.) 

o, Portion of penis to be removed ; 6, elastic ligature applied beyond this part; c, urethra 
detached from the portion to be removed (at the transverse line in the dotted section), 
and a short cannula fixed in it. 

Aptee-Teeatment. — The animal should be placed in aj stall 
and kept tied up for some days ; the diet must be limited, easy 
of digestion, and not very nitrogenous. If indications of severe 
pain are exhibited, anodynes — as opium or chloral — may be 
administered ; in some cases in which depression is shown, it 
may be necessary to give stimulants. If the bladder is not 
spontaneously evacuated within a few hours after the operation, 
gentle pressure applied to that viscus through the rectum will 
effect the expulsion of the urine. When amputation has been 
made by immediate incision, the wound should be examined in a 
day or two afterwards, the hand, well oiled, being introduced into 
the prepuce with great care, in order to avoid bleeding; the 
remains of the penis will be found at the far end of the preputial 
sheath as a rounded protuberance, the sutures and notch — if 
amputation has been effected by the knife — being felt at the face 
of the swollen mass. The stitches should not be removed until 
they are felt cutting through the tissues, when they can be divided 
by blunt-pointed scissors ; the ligatures on the arteries should 
he allowed to slough off. Great cleanliness must be observed, 
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especially when suppuration sets in, the interior of the prepuce 
being frequently irrigated with a weak solution of chinosol g|r 
carbolic acid ; but no attempt should be made to withdraw fc^ 
penis, lest damage be done to the cicatrising stump, and thb 
sutures and ligatures in it disturbed. If there is much swelling, 
warm water fomentations should be applied to the prepuce, and 
gentle exercise allowed. If erections of the stump are rather 
frequent, and there is a likelihood of the sutures being torn away 
thereby, the application of cold water douches will subdue them. 

In the Dog the penis may be amputated at any part, but 
excision is usually effected behind the os penis by means of the 
knife, the bloodvessels being tied, and the urethra left a little 
longer than the stump, to which it is attached by sutures, as in 
the Horse, after being slit up for a short distance. The ecraseur 
may be employed instead of the knife, so as to avert haemorrhage; 
but in this case the urethra will be dealt with by the knife, and 
must not be included in the chain of the ecraseur. If excision is 
to be made through the bone of the penis, the urethra must be 
first dissected from the groove in which it is lodged ; then the 
bone is sawn through by means of a fine saw after the soft tissues 
have been divided on the upper side ; these tissues are afterwards 
drawn over the end of the bone and, with the divided urethra, 
sutured there. It may be necessary to slit the prepuce in ampu- 
tation of the Dog's penis, in order to render the operation more 
easy and effectual. 

When it is imperative that the entire penis must be excised, as 
sometimes happens, this may take place at the ischial arch. To 
facilitate the operation, it is advisable first to remove the testicles; 
then the prepuce is cut through on the under surface by scissors, 
commencing at its opening and extending backwards to the 
perinseum ; the penis is dissected from its attachments, a catheter 
is passed into the urethra for its entire length; that canal is 
opened immediately beneath the anus, and its mucous membrane 
is pulled out and secured to the skin on each side by sutures. The 
catheter is withdrawn, and the penis is cut off by the chain of the 
ecraseur. A triangular piece of skin is excised on each side of 
the middle line, including in the base of the triangle the skin and 
mucous membrane of the prepuce, the apex of the triangle extend- 
ing to the under surface of the pubis. The margins of the wound 
are now brought together by sutures. If this skin is not removed, 
a pendulous fold will remain after the operation, and the lining 
membrane of the prepuce continuing to secrete will make the 
parts foul and unhealthy. The same precautions must be observed 
in the after-treatment of the wound as have been recommended 
for the Horse. 

Phimosis. 

Phimosis is a condition due to constriction of the prepuce' 
towards its orifice, and consequent inability to protrude the penis ; 
micturition may also be difficult from the obstruction at the end of 
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the urethra. The constriction is rarely congenital, and is usually 
caused by injury or inflammation of the prepuce, induced by 
disease or the introduction of irritating substances into its cavity. 

It is observed in the males of all the domestic animals, but is 
most frequent and serious in some, because of their anatomical 
or physiological peculiarities. In the Ox, Sheep, and Dog, for 
instance, the natural narrowness of the prepuce renders it more 
easily obstructed by tumefaction than that of the Horse, which 
is wide and extensible. 

Phimosis rarely requires operation except in some infrequent 
cases, when scarification or slight incision of the orifice of the 
prepuce by knife or scissors, and the passage of a probe between 
it and the penis to break down any adhesions that may have 
formed during acute inflammation, will prove effective. Cleanli- 
ness, warm fomentations, and the appUcation- of astringent and 
anodyne remedies, supplement this treatment. 

If incision of the prepuce is necessary, this can be made to the 
necessary depth at its margin on one or both sides, or inferiorly ; 
the wound may be kept open, if desired, by inserting a pledget of 
tow in it. 

Paeaphimosis. 

This is the opposite condition to phimosis, more or less of the 
penis being outside the prepuce and cannot be drawn into it, 
owing either to tumefaction of the latter or to disease or injury 
of the organ itself. For the reasons already stated, and especially 
because of the prolonged period of copulation, the Dog is most 
liable to this condition ; the Ox, Sheep, and Pig are rarely 
affected, owing to the penis having a very rudimentary glans ; 
while the Horse, though it has the glans largely developed, is 
not much exposed to the accident because of the width and extensi- 
bility of the prepuce, though this animal, next to the Dog, most 
frequently requires operative treatment. In the Horse it some- 
times occurs as a sequel of castration, when the inflammation 
following some modes of operating extends to the prepuce. 
Injury during copulation, or by whips or sticks, or morbid 
growths on the penis, are often the cause of paraphimosis; 
paralysis of the penis has also been mentioned as a factor in its 
production, or even as constituting the condition itself. 

In the Horse the treatment varies with the causes and the 
parts involved. If in the prepuce is located the obstacle to 
retraction, an examination will reveal the cause and afford an 
indication for its removal ; if the penis itself is incapable of being 
retracted because of injury or disease, appropriate treatment 
must be adopted. Scarifications of the prepuce or penis may be 
required. In chronic cases of preputial tumefaction, massage 
has been recommended, preceded by the inunction of emollients ; 
when the penis has been swollen for a considerable time and 
there is little pain, a bandage of some elastic material may be 
wound around the glans, allowed to remain for a short time. 
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then removed, and attempts made to return the penis into the 
prepuce ; this may have to be repeated. To prevent recurrent 
prolapsus, one or two sutures may require to be passed through 
the orifice of the prepuce after the penis has been returned. In 
some cases reduction is impossible, or is not likely to be permanent, 
and then amputation is imperative. 

In the Dog the condition is generally more troublesome and 
the case more serious, owing to the presence of the penial bone. 
Fomentations to cleanse the parts, astringent lotions, and a 
suspensory bandage, may be tried in recent cases ; or, after 
cleansing the penis and prepuce, the animal may be placed dorsi- 
cumbent, the parts smeared with olive-oil, and attempts made to 
pull the prepuce over the swollen penis. Should this not succeed, 
then a small slit may be made in the margin of the prepuce to 
permit of reposition of the organ. It sometimes happens, how- 
ever, that the penis is so much damaged through ulceration or 
gangrene of the soft parts, and necrosis of the bone, that amputa- 
tion has to be resorted to. 



OPEEATIONS ON THE GENEEATIVE APPAEATUS. 

Operations on the generative organs of the domestic animals 
are perhaps the most frequent of any practised by the veterinary 
surgeon. Tliis frequency is chiefly due to the universal custom 
of castration to which many of the males, and also sometimes 
the females, are submitted, with the object of making them more 
tractable, and therefore more serviceable to man ; or rendering 
their flesh and other products more abundant in quantity and 
superior in quality; as well as with the view of inducing pre- 
cocity, and modifying disposition and external form. 

Operations on the generative organs are also, of course, 
demanded for the removal or correction of abnormal conditions, 
for the cure of disease, and for the repair of injuries occurring 
to these organs; but these operations are far less frequently 
needed than is the case with the human male or female. 

We shall first deal with the operations practised on the female 
organs of generation in the different species of animals, and 
afterwards discuss those to which the male sexual organs are 
submitted. 

OPERATIONS ON THE FEMALE GENERATIVE ORGANS. 

The female sexual organs on which operations are performed 
are the ovaries, uterus, vagina, clitoris, and the mammae and 
teats. But before describing these operations we will glance at 
the anatomy of this apparatus, so as to understand more satis- 
factorily the obstacles to be surmounted, and the difficulties that 
may arise in carrying them out. The apparatus commences at 
the vulva and terminates internally at the ovaries. The mammae 
and their appendages are situated externally, and are not imme- 
diately connected with the other organs — at least, anatomically. 

SuHGloAL Anatomy — Vulva. — This is the external opening of the genito- 
urinary canal (rima pudetidi), and when its muscles are not in a state of contrac- 
tion it is a mere vertical slit, bordered on each side hy a lip, and above and below 
by a commissure. 

In the Make the labia are thick, and are covered by fine, smooth, pigmented 
skin which is rendered soft by sebaceous matter ; internally they are lined by 
mucous membrane, which is lubricated bv viscid,' odoriferous mucus, and is 
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continuous with that of the vestibulum vaginjE. The superior or dorsal com- 
missure is acute, and is separated from the anus by the perinaeum ; the inferior 
or ventral commissure is rounded in shape, much thicker, and more prominent. 
The labia contain a constrictor muscle. At the inferior part of the vulvar cavity, 
near the commissure, is the clitoris, a small erectile body analogous to the male 
corpus oavernosum, and about two to three inches in length ; it arises from the 
ischial arch by two roots or crura, has a rudimentary erector muscle, and, after 
being attached to the symphysis pubis by means of a suspensory ligament, it 
passes backwards and projects upwards into the vulva by its free extremity, 
which is enveloped in a cap of mucous membrane, the prepuce of the clitoris. 

In the Cow the labia are thicker and more prominent ; the ventral commissure 
is acute, and has a tuft of long hairs ; the clitoris is long, thin, and flexuous ; 
and the glans is much smaller. 




Fig. 473.— Genebative Organs of tbe Mabe, in situ. (After St. Cyr.) 

1, Body of uterus ; 2, 2, oornua of uterus ; 3, vagina ; 4, bladder ; 5, rectum ; 6, sphincter ani ; 
7, constrictor muscle of the vulYa ; S, bulb of the vagina ; 9, ovary and fimbriated extremity 
of oviduct ; 10, oviduct ; 11, kidney ; 12, 12, broad ligament. 



In the Sheep and Goat the labia have several external folds, and the ventral 
commissure terminates in a point. 

In the Sow the ventral commissure is more acute than in Ruminants. 

In the Bitch the vulva is triangular in shape and acute at its ventral oom- 
missm-e. 

The Cat has a small bone in the clitoris. 

In animals which have not been bred from, the vulva is narrow and the labia 
are firm and regular in shape ; but in those which have had young the opening 
is larger, and the labia are also enlarged, flaccid, and more or less wrinlded. 

Vestibulum \xc,ism. — The vulva is succeeded by the vestibulum vagiiue, on 
the floor of which, and about four to six inches from the inferior commissure, is 
the opening of the urethra, guarded by a valve so disposed as to prevent the 
urine flowing into the vagina ; here the vestibule is partially separated from the 
vagina by the hymen, or lialvula vagince, a membraneous fold of raucous mem- 
brane most distinct in young animals, beneath or through which is the opening 
leading from the vestibule to the vagina, and which is small in creatures that 



OPERATIONS ON THE FEMALE GENERATIVE ORGANS. 487 

have not had connection with the male, or have not given birth. The vestibule 
has at each side a mass of erectile tissue that terminates in a rounded lobe ; 
these masses arise from the ischial arch, are covered by a constrictor muscle, and 
their cells are greatly distended with blood during copulation. 

In the Cow are two racemose glands — the glands of Duvernoy or Bartholin — 
one on each side of the vestibule, near the labia ; they are placed vertically, are 
about the size of a large almond, and the lower end of each terminates, near the 
ischio-ditoridis muscle, in a long duct that unites with its fellow to form -a kind 
of sinus, which opens into the vestibule, about four inches from the vulva. The 
peculiarity of the urethral valve of this animal has been already described 
(p. 449). 

The Vagina (Fig. 473, 3). — The vagina succeeds the vestibule at the situation 
of the valvula vaginae or hymen, and is a cylindrical, musoulo-membraneous canal, 
leading from that cavity to the uterus ; it is placed almost horizontally in the 
pelvic cavity, with the rectum above, the bladder and urethra below, and the 
walls of the pelvis and ureters on each side. 

In the Mare the wall of the vagina is somewhat thin, supple, and very exten- 
sible, and is composed throughout its length of the internal mucous and the 
external muscular membrane, with, at its anterior portion, a covering of peri- 
toneum. The mucous membrane adheres very closely to the muscular layer, and 
shows on its internal sm-face a number of deep longitudinal folds, between which 
are smaller transverse ones ; these folds are all the more numerous as dilatation 
of the vagina has been frequent by repeated parturitions. At the anterior part 




Fig. 474. — Arrangement of Arteries on the Anterior Portion of the Vagina, and Cervix: 
AND Posterior Division of the Body of the Uterus. The Upper Surface of the 
Vagina has been turned over slightly to the Left. (After Gadiot.) 

u, Vagina ; 6, uterus ; e, vaginal artery. 

of the canal, and projecting into it, is the cervix of the uterus, a cylindro-conical 
prominence, surrounded by a deep depression, where the mucous membrane forms 
the fornix vagince ; this depression, or vaginal cul-de-sac, is well marked when 
the vaginal wall is tense, but it is nearly effaced when this is relaxed. The 
surface of the membrane is copiously supplied with mucus. The muscular 
membrane is composed of unstriped fibres, which are traversed by numerous 
small bloodvessels ; for about five or six inches posteriorly it is loosely attached 
to the rectum above and to the pelvis below, and at the sides by means of a 
quantity of wide-meshed connective tissue, a circumstance which renders the 
walls of the vagina comparatively easily perforated, and consequently exposes 
the animal so injured to peritonitis, pelvic cellulitis, protrusion of the intes- 
tine into the genital canal, or to a complication of these conditions. Its anterior 
portion is covered by peritoneum, which is reflected from it on to the rectum in 
such a manner as to leave a space — the recto- vaginal cul-de-sac or pouch ; below 
this membrane is reflected in a similar way on the bladder to form the vesico- 
vaginal aul-de-scu;, and it is also reflected from it on the sides of the pelvis. 
Anteriorly the peritoneum is closely attached to the muscular coat. 

The vagina is supplied with blood by the vaginal artery (Fig. 474) and other 
branches of the internal pudic ; these are most numerous on the sides of the. 
canal. 

In the Cow the vagina does not difier from that of the Mare, except that it 
is longer, its muscular membrane is thicker, and on each side of the meatus 
urinarius is a duct, Gaertner's canal ; the peritoneum also covers more of the 
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vagina, and in consequence of this the recto-vaginal pouch extends farther back 
than it does in the Mare. 

In the Sovir there is no distinct vaginal- valve ; the mucous membrane has 
numerous longitudinal folds anteriorly, as well as a multitude of fine points, 
which are the openings of excretory ducts of glands analogous to the prostate. 

In the Bitch there is nothing noteworthy in the vagina from a siu'gical point 
of view. 

TJtbeus (Figs. 473, 1, 2 ; 476, a). — The uterus of the Maeb is a membraneous 
sac situated in the suhlumbar region of the abdominal cavity, at the entrance 
to the pelvic cavity, which contains its posterior portion. It is formed of two 
portions — the body and cornua. The first is a simple cylindrical sac, slightly 
flattened above, and continuous with the vagina by means of its cervix, which 
protrudes into that canal ; above it is the rectum, beneath it the bladder and 
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Fig. 475.— Tbansvekse Section of the Body of the Mare, in Fboht op the First Ldmbak 
Vertebra, showing the Upper SaRFACE of the Uterus, and the Attachment of the 
Ovaries on the Broad Ligament. (After Cadiot.) 

a. Body of the uterus ; &, 6, cornua ; c, c, ovaries ; d, d, broad ligaments ; c, section of rectum ; 
/, pelvis ; g, abdominal wall ; h, first lumbar vertebra. 



pelvic flexure . of the colon, and on each side are the pelvic walls and the 
intestines. 

The cornua (Fig. 475, h) are really a division of the anterior part of the body 
into two lateral elongated portions, cylindro-conieal in shape, which proceed 
forward and iipward among the intestines, and which tenninate in a eul-de-sac, 
in the centre of which, internally, is a small prominence, with an opening in the 
middle, the commencement of the oviduct or Fallopian tube. 

The uterus is composed of three membranes : a mucous internally, middle 
muscular, and external serous— the peritoneum. The mucous membrane is very 
thick, and possesses numerous glands ; it is continuous with that of the vagina, 
and lines the cornua and oviducts. The muscular is firmly attached to the 
mucous membrane, and has its fibres passing in two directions, longitudinal and 
circular, the latter being most numerous and dense around tlie cervix. The peri- 
toneum envelops the whole of the uterus, adhering closely to the muscular mem- 
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brane until it passes over the anterior part of the vagina. It also constitutes the 
broad ligaments, which are a fold of this membrane proceeding from each side of 
the lumbar vertebrie, passing downward in a wide band, measuring from four to 
six inches at its anterior border, and about six to eight inches from each other ; 
they ai-e inserted into the upper surface of the cornua and the sides of the body 
of the uterus, being continuous with tlie peritoneum covering that organ. 
Between the cornua this membrane forms a particular fold or frsenum, which is 
only slightly developed in Solipeds. The broad ligaments suspend the uteras 
from the sublumbar region, while it is fixed posteriorly by its continuity with 
the vagina. Blood is brought to the uterus by the uterine and utero-ovariaii 
arteries, and is conveyed from it by corresponding veins, which are very large. 
Indeed, in animals which have produced young the bloodvessels of the uterus 
are remarkable for their great volume and tortuousness, and for the close adhei'- 
ence of the veins to the textures around them. The arteries freely anastomose 




Fig. 476.— TBANavERSE Seotion of the Body of the Cow, immediately in Front ok the 
Last Lumbar Vertebra, showino the Upper Surface of the Uterus, and the Attach- 
ment OF the Ovaries to the Bboad Ligament. (After Cadiot.) 

a^ Body of the uterus ; &, 6, cornua ; c, c, ovaries ; d, (/, broad ligameate ; e, vagina ; f, section 
of the rectum ; g, pelvis ; A, abdominal wall ; i, last lumbar vertebra, 

and ramify through the muscular and mucous membranes, forming fine and 
coarse networks that finally terminate in the veins ; these latter, destitute of 
valves, in addition to their considerable size, form large and numerous plexuses. 

During pregnancy the relation of the uterus to adjacent organs is muim altered, 
and, besides its increasingly exaggerated volume as the giavid state advances, its 
muscular and mucous membranes become highly developed, as well as exceedingly 
vascular. 

The uterus of the Cow (Fig. 476) is not so advanced in the abdominal cavity 
as that of the Mare, neither is it so long or large, while the cornua are thin 
and tapering at their extremity. Instead of curving up towards the lumbar 
region, as in the Mare, it bends down in the direction of the floor of the abdomen. 
The broad ligaments (Fig. 476, d, d) are also larger than those of the Mare, and 
at their origin in the sublumbar region their free margin, which passes obliq^uely 
downward and backward, measures about a foot. A notable peculiarity is observed 
in their insertion into the uterus and cornua ; instead of being fixed in the sides 
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of these, in the Cow they are attached to theii- under surface ; so that the uterus 
andeornua lie on the broad ligaments, which in this way are like a triangular web, 
one angle of which is under the uterus, and the other two angles are attached to the 
tuberosities of the ilium. This aiTangement explains the slight torsion outwards 
and upwards of the oornua. 

In the Sheep and Goat the litems does not differ to any important extent from 
that of the Cow. 




Fig. 477.— Anteeo-Posterior Section of the Body oit a very YonNO Sow. 
(After Peuch and Touasaint.) 
1, Ovary ; 2, flexuosities of one of the uterine comua ; 3, body of the uterus ; 4, rectum 
5, vagina ; 6, bladder ; 7, kidney ; 8, vulva ; 9, Intestine ; 10, remains of one of the divide 
comua. 




Pro. 478.— Generative Oroans of the Bitch. (After I'euch and Touasaint.) 

1, Ovary ; 2, 2, double of the broad ligament, which is opened to show the ovaryilodged in 

the kind of capsule formed by the fold ; 8, internal fold or layer of the broad ligament 

which is inserted into the sublumbar region ; 4, 4, broad ligaments : 5, 6, uterine eomn '• 

6, body of the uterus; 7, rectum; 8, vagina; 9, kidney; 10, Madder; 11, descending colon' 
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In the Sow the body of the uterus (Fig. 477) is short, but its cornua are very 
long and flexuous, and float among the intestines ; its cervix does not project 
into the vagina, and the cavity of the latter and that of the uterus are continued 
into each other without any marked limit between them. 

In the Bitch (Fig. 478) and Cat the uterus is disposed as in the Sow ; but it 
is necessary to note the arrangement of the broad ligaments in the former animal. 
They are very long and contain fat, like the omentum ; they extend as far 
forward as the hypochondria] region, where they form two layers, the external 
.of which is attached within the last rib, and the internal is fixed in the sub- 




Pro. 479. — Attachment of the Ovary to the Bboab Ligament in thh Mabe. 
(After Cadlot.) 

a, Ovary ; b, its hilus ; c, oviduct ; d, uterine comu ; e, ligament of the ovary ; f, broad 

ligament. 

lumbar region, behind the diaphragm. They diminish in size as they pass 
forward, so that the anterior border of the external layer, which carries the 
-ovary, is shorter than the middle portion of the ligament ; this more firmly fixes 
the extremity of the comu towards the hypochondrium. It results from this 
-arrangement that, in removing the ovaries by operation, both cannot be extracted 
through the same opening if this is made in the flank, so that in order to take 
away the two ovaries an incision must be made in each flank, if that situation 
is preferred. 

When operating on the uterus of pregnant animals, it is well to remember the 

32 
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different kinds of plaoentation ; in the Mare and Sow it is diffused ; in the Cow, 
Ewe, and Goat it is localised in the form of tufts (cotyledons) ; and in the Bitch 
and Oat it is zonular. ' 

Ovaries (Figs. 473, 9 ; 475, c, c ; 479, a).— The ovaries of the Maee are 
situated in the abdominal cavity, some distance from the pelvic cavity, and 
about three to four inches from the sublnmbar surface, where they are suspended, 
one on each side, a little behind the kidneys,, by the vessels passing to and from 
them, and by a small cord of non-striped muscular fibres — the ligament of the 
ovary — that attaches each ovary to the uterus ; they are supported by the 
anterior border of the broad ligaments of the uterus (Fig. 479), where they hang 
enveloped in a triangular fold or sac of peritoneum, which again forms ligamente 




Fig. 4S0.-OVARY of tbe Cow. (After Gourdon.) , 

U, Gomu of uterus ; L, broad Ugament ; L', anterior border of broad ligament ; O, ovary ;. 
R, peritoneal fold enclosing ovary ; S, superior border of that fold forming the superitrr 
ovarian ligament; I, inferior ovarian ligament; A, ovarian artery; V, ovarian veins;. 
T, Fallopian tube or oviduct ; P, pavilion of that tube ; X, upper orifice of the tube ; Z, in- 
ferior portion of the tube. 



for them. They are ovoid in shape, though slightly flattened on the sides, and 
vary in size fi'om that of a hazel-nut to that of a pigeon's egg ; sometimes they 
are quite level on the surface, at other times this is very irregular, owing to tl;e 
l^rojection of large ovisacs. About the middle of their lower border they show 
a more or less oblique fissure or hilus, which gives attachment to the .pa'i'ilion, of 
the oviduct and serves as a useful guide to the operator (Fig. 479). The ovary 
is supplied with blood by the utero-ovarian artery, which gives off thick flexuous 
branches that ramify in the spaces fonned by the proper covering of the organ ; 
the blood is carried away by large veins that compose a plexus around it — the 
bulb of the ovary — and ultimately terminate in the posteripr vena cava, near the 
renal veins. The oviduct or Fallopian tube (Fig. 473, 10) is a long, narrow,' and 
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very flcxuous canal lodged in the broad ligament, near its anterior border ; it 
commenoeB at the ovary by a free expanded extremity— the pavilion of the tube, 
or ostium abdominale, which opens into the abdominal cavity near the hilua of 
the ovary ; the margin of this opening is fimbriated, and is attached to the 
external side of the ovary. The other extremity terminates at the end of the 
uterine eornu. 

In the Cow the ovaries (Figs. 476, c, c ; 480, ; 481, a) are situated nearer the 
pelvic cavity than in the Mare, and are in proximity to the body of the uterus 
and the cornua. They are relatively much smaller than those of the Mare — 
about the size and shape of a haricot bean or a large almond. They are sus- 
pended in a similar manner to the ovaries of the Mare, and are attached to the 
inner surface, near the anterior margin of the broad ligaments, by a serous 
layer lined by bundles of fibrous tissue (Fig. 481 ). 




^iG, 481. — Attachment of the Ovary to the Broad Lioament in the Cow, 
(After Cadlot.) 

«, Right ovary ; 6, oviduct ; c, cornu ; d, brnad ligament. 



The arrangement of the ovaries in the Sheep and Goat is similar to that in 
the Cow, 

In the Sow the ovaries (Fig, 477) are situated within the broad ligaments, 
very near the extremity of the uterine cornua. When the animal is about a 
month or six weeks old, they are the size of a lentil, and at six months they are 
as large as a filbert, and have a lobulated appearance as in Birds, due to the 
numerous ovisacs projecting beyond their surface ; the oviducts are less flexuous, 
but proportionately much longer, than in the other animals. 

In the Bitch the ovaries (Fig. 478) are placed in the sublumbar region, aii«8 
lie in a fold of the broad ligaments, which foims a kind of cup for them ; they 
are usually concealed by fat. 

It should be observed that in animals, and more especially in the Mare'and 
Cow, the ovaries are sometimes considerably altered in size, form, and stnicture. 
Not only do they become atrophied as old age advances, but this change iu 
• ■ 32—2 



494 OPERATIONS ON THE GENERATIVE APPARATUS. 

volume may also be due to disease in them or in other organs or tissues in their 
vicinity. They are also liable to enlargement from the presence of new growths 
or tumours ; these are commonly cysts, simple or multilocular, containing fluid, 
but they may also be dermoid. The more serious tumours or new gi'owths, such 
as the sarcomatous, carcinomatous, or fibromatous, are rare, though ovarian 
tuberculosis is not infrequent in Cattle. When affected with any of these, the 
ovaries may acquire great dimensions. 

As the ovaries of female Poultry are sometimes removed, with the object of 
making the birds sooner fit for the table, and rendering their flesh more tender 
and succulent, it is considered necessary to give a short desoription of their genera- 
tive organs. It should be noted that, in practising ovariotomy on Fowls, the 
left ovary only has to be extirpated, as the right one becomes atrophied in very 
early life. When the Fowl is three or four months old, the left ovary is situated 
in the sublumbar region of the same side, with the con-esponding kidney above 




Fig. 482.— Lateral View of the Abdominal Viscera of a Fowl Three and a Half Months 
OLD. The Left Leo and Corresponding Portion or the Abdominal Wall have been 
removed. (After Feuch and Toussaint.) 

1, Left ovary ; 2, 2, oviduct with (2') its opening into the cloaca; 3, 3, left kidney; 4, uterus 
and its junction with- the cloaca (4') ; 5, bursa of Fahricius with (6) its cervix ; 7, cloaca ; 
8, rectum and its junction with the cloaca (9) ; 10, 10, 10, intestine ; 11, gizzard ; 12, left 
apophysis of sternum ; 13, 14, 15, posterior ribs ; 16, 17, 18, costal apophyses of the sternum ; 
19, left lobe of the liver ; 20, posterior portion of left lung. 



and behind it, the posterior border of the lung in front, and the liver and intes- 
tines beneath it (Fig. 482). The ovary is composed of a mass of various-sized 
vesicles or ova, and looks like a bunch of grapes ; the organ is already well 
developed in birds from three to four months old. The oviduct is long, very 
flexuous, wide, and dilatable ; it begins near the ovary by a non-fringed pavilion, 
and terminates in the cloaca by a somewhat naiTow orifice. 

MAMMiE (Fig. 483). — The mammse are glandular appendices to the generative 
organs. In the Make they are two in number, and are placed beside each other 
in the inguinal region, about nine inches in front of the vulva. In early life they 
are rudimentary, but become developed as age advances, and attain their full 
development when the animal is capable of reproduction, and more especially at the 
termination of pregnancy. They appear as two somewhat hemispherical masses 
separated hj a shallow fun'ow, and each has in its centre, at the aide of the 
mesiau line, a conical prolongation, slightly flattened at the sides— the teat, 
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nipple, or mammilla, which is perforated by several orifices from which the 
secretion of the gland escapes.. The two glands are retained in position by the 
thin fine skin covering them ; they are also attached to the abdominal tunic by 
means of several short and wide elastic bands proceeding therefrom. 

In structure each udder has an envelope of yellow elastic fibrous tissue, with 
glandular tissue, the milk sinuses and lactiferous ducts, and excretory canals or 
milk ducts. The elastic envelope joins that of the opposite gland in the middle 
line, and is strengthened by the wide bands sent off from the abdominal tunic ; 
it sends into the gland numerous prolongations which, crossing each other, form 
partitions that divide the mass into lobes and lobules, which arc in- this way 
somewhat independent of each other ; so that one or more may be diseased or 
disordered in function without the others being involved. This envelope is 
closely adherent to the skin through the medium of a thin, but dense, layer of 
connective tissue. The glandular tissue is arranged as in other conglomerate 
glands, being composed of acini or csecal vesicles clustered around the lactiferous 
ducts, which terminate in the lacteal sinuses. These are situated a little above 
the base of the teat, and are generally two in number — one behind the other : 




/-« ' / 



Fig. 483.— Section of Cow's Udder. 

a. Anterior quarter ; 6, posterior quarter ; c, c, section of milk ducts ; d, d, milk sinuses or 
cisterns ; «, e, orifice of teat ; /, large lymph glund in the posterior quarter ; g, partition 
between the quarters. 



there may, however, be three, and even four, sinuses. They nearly always com- 
municate with each other, and are prolonged into the teat by a corresponding 
number of terminal and independent canals whose orifice is always very narrow, 
and are seen at the free extremity of the teat, which is obtuse and rounded. 
Collectively these canals are much wider at the base of the teat than at its ends, 
and their orifices are usually behind each other, and about a line apart ; they are 
lined by a fine membrane which is continuous with the skin ; the latter is very 
closely adherent to the teat. The length of the teats varies with use ; the 
elastic and dartoid tissue surrounding them, and which is composed of non- 
.striped circular and longitudinal fibres, renders them capable of a kind of 
erection under the influence of stimuli. The extremity of the teat is well 
provided with this tissue, which acts as a sphincter, and prevents the passive 
escape of the milk. Connective tissue, bloodvessels, nerves, and lymphatics 
complete the structure of the mammEB. The arteries are from the external 
pudio, and the veins are of two orders — deep, which follow the arteries, and 
superficial ; they are very numerous, and finally enter the large abdominal sub- 
cutaneous vein. Capillaries form a rich network around the alveoli. 
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In the Oow the situation and straetuve of the mammse (Fig. 483) are the same as 
in the Mare, but each lateral mass, though enveloped in a single fibrous capsule, 
is made up of two quite distinct glands — or ' quarters, ' as they are commonly 
designated — the limits of which are marked externally by a slight depression. 
Each gland, of course, has its corresponding teat, much more developed than 
that of the Mare, so that the Cow has four mammse and four teats. The glands 
are compacted into a rounded mass, which is very large, and more or less pen- 
dulous. When they are in active function, in the centre of each, at the base of 
the teat, there is only one large sinus, which is the general confluent of all the 
lactiferous ducts, and it opens externally through the teat by a single canal ; 
this is widest at its commencement and narrow at its termination at the end of 
the teat, the walls of which are very thick, elastic, and retractile. Sometimes 
behind the four teats rudimentary ones are observed, but they are generally im- 
perforate, though in rare instances they have not been so, and milk has passed 
through them. 

The teats of the Cow are generally from two and a half to three and a half 
inches in length ; the two anterior ones are usually longest, and the correspond - 
ing quarters are largest. As in the Mare, the dartoid tissue around the end of 
the teat, acting as a sphincter, prevents passive flow of the milk from the orifices 
of the excretory ducts ; for if a small cannula, scarcely larger than one of these 
ducts, be inserted slightly beyond the opening in the teat, the milk immediately 
flows through it. And when the end of a teat has been wounded, or when the 
elastic tissue of this part has been divided in the pei-formance of an operatioi', 
there is no longer any obstacle to the emission of the secretion, which escajes 
continuously. As in the Mare, the supply of blood is derived from the external 
pudic artery, the branch of which, on each side, on reaching the glands divides 
into two principal trunks, one of which goes to a corresponding ' quarter ' : that 
which is destined for the posterior gland bends at a right angle backwards, the 
branch of the anterior quarter — the largest — descending vertically, to become 
subdivided into numerous ramuscles and terminal twigs. The veins arc arranged 
as in the Mare. 

In the Sheep and Goat there are only two mammse, as in the Mare, though they 
are formed on the same plan as in the Cow. They are also inguinal, somewhat 
hemispherical, and voluminous, especially in the Goat ; each gland is provided 
with a single conical, well-detached teat. The Goat has sometimes, in addition, 
two posterior rudimentary teats, and the milk sinus of each ordinary teat is so 
large, and the wall of the teat is so thin, that in some cases it is capable of con- 
taining nearly three ounces of milk. 

In the Sow the mammse are ten or twelve in number, disposed by pairs in 
parallel rows extending from the inguinal region to beneath the thorax, and 
distinguished as inguinal, abdominal, and thoracic. They have not, as in the 
larger animals, any sinuses, the milk ducts of each teat joining directly to form a 
variable nimiber of canals that open at the free extremity of the teat by from 
five to ten orifices. 

In the Bitch there are eight or ten mammse, arranged as in the Sow ; when 
they are ten in number they are disposed on each side as two pectoral, two 
abdominal, and one inguinal. 
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OHAPTEE I. 
OPERATIONS ON THE OVARIES. 

OVAEIOTOMY OOPHOEBCTOMY. 

Though disease or derangement in the functions of the ovaries 
necessitating operation in the human female are far from infrequent, 
they would seem to be rare in the domestic animals, if the paucity 
of cases recorded in veterinary literature be accepted as evidence. 
These organs appear to be remarkably exempt from inflammation 
and its results in these creatures, though cysts — often of a large 
size — and tumours are sometimes discovered affecting them ; but 
the discovery is usually accidental, and happens either in the 
course of operating on these organs, or after death. 

When the ovaries are involved in disease or their function is 
disordered, the symptoms are generally so obscure as to render 
diagnosis extremely difficult, though nymphomania occurring in 
Mares or Cows is usually attributed — and often correctly — to an 
abnormal condition of these organs, such as the presence of cysts 
or tuberculous deposits in their structure. A more or less certain 
diagnosis of the state of these organs can only be arrived at, in 
the larger animals, by a manual exploration of them per rectum, 
or, with more certainty and accuracy, through an opening made in 
the upper wall of the vagina. 

The ovaries may be removed through the wall of the vagina^ 
intra-vaginal ovariotomy ; through the rectum — intra-rectal ovari- 
otomy ; or through the abdominal wall — laparo-ovariotomy. All 
these methods have been practised, but the two first have been 
most frequently resorted to in the large animals, as the ovaries can 
be easily reached by the hand and arm when introduced into the 
vagina or rectum, though in recent times the vaginal method is 
generally favoured, as there is less risk attending it. Laparo- 
ovariotomy is sometimes adopted for the Mare and Cow, but it is 
not to be recommended when the intra-vaginal procedure can be 
resorted to ; operation through the abdominal wall is the only 
practicable method in the case of the smaller animals, the in- 
cision being made at the flank or at the linea alba. 

It may be remarked that the operation is one of the oldest 
practised on animals, and was known long before the Christian 
era. In the days of Aristotle, Varro, and Pliny, the Mare, Cow, 
Sow, Ewe, and Camel were castrated, though we have no in- 
formation as to the procedure, nor yet as to the reasons for 
operating. In the middle of the seventeenth century, Bartholin, 
of the Copenhagen University, alludes to it, and leads us to infer 
that the Mare and Cow were often castrated at that time in Den- 
mark, the ovaries being removed by an opening made in the flank. 
It was also evidently resorted to at this time in France, where, 
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at the commencement of the eighteenth century, the castration of 
Mares was interdicted by special legislation; the ovaries were 
extracted through an opening in the flank or in the floor of the 
abdomen. 

These situations would appear to have been the only ones 
selected until 1850, when Charlier (France) advocated the vagina 
as a preferable channel for the extraction of the ovaries, certainly 
a most important advance in animal ovariotomy, and he devised 
special instruments to facilitate the operation. Since that date 
modifications have been introduced, the most valuable of which, 
perhaps, have been those of Colin and Cadiot. 

OVAEIOTOMY IN THE MaBB. 

As has been mentioned, ovariotomy was practised extensively in 
the seventeenth century, the flank being selected for incision, and 
in the eighteenth century the operation was recommended for the 
suppression of oestrum in the Mare ; but it is only in recent years 
that it has become recognised as safely practicable, and as really 
advantageous in cases of vice or nymphomania, when animals so 
affectedare useless as servants, and even dangerous to other animals 
and to mankind, because of uncontrollable viciousness. Horses 
are often emasculated for the same reason, and the result is nearly 
always most satisfactory. The operation is also, of course, in- 
dicated when the ovaries are discovered to be so seriously diseased 
that the animal's utility is diminished or its life is endangered. 

It has just been stated that the ovaries may be removed 
through the rectum, but this situation has now, and for obvious 
reasons, been abandoned, and intra-vaginal ovariotomy is pre- 
ferred for large and fully- developed animals ; but when these are 
too young or of small size, and there is not sufficient space for the 
hand and arm to act in the vagina, then the flank or floor of the 
abdomen is the most suitable situation for incision. 

In order to ensure a favourable result in the case of the Mare, 
season and surrounding conditions, as well as the state of health 
:of the animal, ought to be studied. The operation should be under- 
taken when the weather is mild and dry, the stable sanitation 
good, and the Mare free from febrile, inflammatory, or infectious 
disease ; the period of oestrum should be avoided. Of course, in 
the case of a Mare seized with violent nymphomania, it may be 
necessary to operate without much consideration for these pre- 
cautions, though their observance will otherwise greatly influence 
complete and rapid recovery from the operation. 

The operator may select any of the procedures alluded to, but 
our description will be limited to three for the Mare — Charlier's, 
Colin's (as modified by Cadiot), and that by incision at the flank. 

Gharlier's Method. 

Instruments and Appliances. — Charlier devised a dilator 
(Figs. 484, 485) with expanding sides to widen the vagina and 
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keep its wall tense during the operation, and particularly while , 
making the incision through its upper part ; as when the hand is 
first introduced into that canal it contracts rather firmly, and 
there is no room for manipulation. Subsequently he modified 
this dilator, and made it more of a rest to steady the hand when 
cutting through the roof of the vagina (Fig. 486). It is about ten 
or eleven inches long without the handle, and is merely a round 




iron stalk terminating in two successive openings, the first of which 
is six inches long and about three inches wide ; this is for the 
rece^ption of the hand. The opening in front of this is three 
and three-quarters inches long and three and a quarter inches 
wide, I and gives the distance from the cervix uteri to the point 
where the perforation in the vagina i should be made, while it 
keeps the vaginal wall tense ; a pivot at the front of both instru- 
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ments, from one to two inches long, is intended to pass into the 
OS uteri and steady them. The knife for making this perforation 
must be a bistov/ry cacM, with a short handle and concealed 
movable blade. There are several patterns of these. One de- 
vised by Charlier for this operation fits well into the hand, and 





Fig. 487, — Chablier's Ovariotomy Fig. 488. — The Same, with One Side of the Handle 
Kmife with the Blaue pro- moved off to show the Manner in which the 

JECTING. Button acts on the Spring. 




Pig. 489. —Ovariotomy Knife with Sliding Blade. 




ilO- 



Fig. 490.— Ovariotomy Knife with Sliding Gdard. 




Fig. 491.— Ovariotomy Knife with Sliding Gcaed. 





Fio. 492 Jaws of Charlier's 

Ovariotomy Forceps, 



Pig. 493.— Charlier's Thimble for 
Ovariotomy. 



the blade is easily projected when required, by pressing on the 
button of a spring which acts on the blade (Pigs. 487, 488). The 
blade may be a sliding one, and made to project by the finger 
pushing the button on it forward (Fig. 489) ; or the blade may 
be fixed, and protected by a sliding guard that can be made to 
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uncover or cover it, as required (Figs. 490, 491). In a case of 
emergency, an ordinary short bistoury or scalpel can be used if 
the blade is wrapped round with twine to about an inch from 
the point, which must be carefully concealed by the fingers when 
the knife is being carried into or withdrawn from the vagina. 
A knife with a metal handle is preferable to any other, as it can 
be more perfectly disinfected. Charlier removed the ovaries by 
torsion, and employed a long forceps, the blades of which were 
opened or closed by. a sliding tube moving on the handle 
(Fig. 496). The ends of the blades were wide, and adapted for 
holding the pedicle of the ovary securely (Pig. 492) ; he also used 
a rough-faced steel thimble (Fig. 493) that fitted on the thumb, 
and served to give a good grip of the ligament of the ovary while 
this was being twisted off (Fig. 496). A pair of long-bladed, 
blunt-pointed, curved scissors is necessary. 

Antiseptic fluid* and sponges should also be provided, no 
matter what the procedure may be. 

Position. — -In this operation the standing position is in every 
way the best, as manipulation is much easier, and the ovaries 
are more readily found and excised. 

The Mare is placed in the stocks, a twitch is placed upon the 
upper lip, the hind-legs are tied to the heel-posts by wide bands, 
and a -sling-band is placed under the belly to prevent the animal 
lying down. The tail may also be raised high by means of a long 
band fastened round it and carried over the upper transverse bar 
of the stocks ; this helps to sustain the hind-quarters. 

An assistant should be placed at the animal's head, and one or 
two behind to assist the operator. 

Opbbation. — A purgative may be given with advantage, or 
sloppy diet allowed for some days. It is also advisable to keep 
the animal fasting for at least twelve hours before it is operated 

* The value of antiseptics in surgery, great as it is in all operations, is perhaps 
most so in those performed on or in the abdominal cavity or its contained 
organs, and successful results greatly depend not only upon the still and care 
with which the antiseptics are employed, but also upon the antiseptics themselves. 
It is therefore essential that those which have been proved to be most efficient, 
and least hurtful to the tissues or the general system of the animals operated 
on, should alone be employed. What have. hitherto been considered the most 
reliable, such as carbolic acid, corrosive sublimate, and iodoform, have serious 
drawbacks, not the least of which is their toxicity, which renders their use 
troublesome, and even dangerous. The introduction of an antiseptic which is 
quite as effective as any of these, and which, while possessing other advantages 
as an antiseptic, deodoriser, and powerful germicide, is at the same time non- 
jjoisonous, must prove a real boon to surgeons no less than to sanitarians and 
physicians. Chinosol appears to fulfil all these desiderata. It is a more powerful 
germicide than carbolic acid, does not coagulate albumin like corrosive sublimate 
■and some other antiseptics, is « potent deodoriser, is non-poisonous and non- 
irritant, is readily soluble in any proportion in warm and cold water, and remains 
.active for an indefinite period ; it quickly penetrates the skin and other membranes, 
favours granulation, and does not act injuriously upon or stain iron or steel, an 
advantage which disinfects instruments. This new chemical compound, which 
belongs to the quinoline group, appears destined to take the place of all other 
.disinfectants, and will prove indispensable in medicine and surgery. 
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upon; and for a day or two, morning and evening, the vagiiaa. 
should be washed with soap and water, and injected with a 3 per 
cent, solution of chinosol, creolin, or carbolic acid, or a 1 per 1,000 
solution of mercury bichloride. When the operation is about to- 
commence, the rectum is emptied, and a warm-water enema 
administered; if the bladder contains much urine it must be- 
evacuated, either by gentle pressure on it through the rectum, or 
by the catheter. Then the vulva and adjacent parts are well 
sponged with either of the antiseptic fluids, the vagina receives- 
an injection of one of them, and is wiped out with a pledget 
of aseptic lint. 

The hands and arms of the operator should be thoroughly asep- 
ticised both before and at intervals during the operation, and 
the instruments ought to be treated in the same way. The hand 
must not be passed into the genital canal any more than iS' 
absolutely necessary, as it is very essential that as little air as 
possible should be allowed access to it. 




Fig. 494.— Ihoision of the Upper Wall op the Vagina, showing the Position 
OF THE Right Hand on Charlier's Dilator. 



If the animal is very sensitive and irritable, it may be well to 
induce semi-narcosis by causing it to inhale ether, or adminis- 
tering chloral hydrate either in draught or by enema. As a rule, 
however, narcosis is not necessary, as nearly all animals stand 
the operation well. 

Tbchnic. — The preceding preliminaries apply to Charlier's and 
to Colin's procedure ; we now deal with Charlier's teohnio. The 
vaginal dilator, having been slightly warmed and lubricated with 
aseptic oil or grease, is gradually passed by the left hand into 
the vagina, and guided there by the right hand until the pivot 
at the end reaches the cervix uteri, when it is pushed into the 
OS, the flat of the instrument being horizontal. The vagina 
at first contracts spasmodically, and it was to counteract this 
that the expanding dilator was devised. But this contraction, 
soon subsides, and with the modified non-expanding dilator the 
hand then moves about freely, and the vaginal wall becomes 
extended and tense. The knife, which has been carried by the 
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right hand when first introduced into the vagina, now has its 
blade exposed, and the upper wall is pierced, then incised by 
a sharp and short drawing cut from before to behind, making 
an opening about two inches long. To make certain that the 
wall is perforated, the operator should feel the peritoneum by 
passing his finger through the opening. The dilator and knife 
are now withdrawn, and the opening is made larger, if necessary, 
by the fingers. This perforation of the vaginal wall is perhaps the 





Fig. 495. — Incision of the Upper Wall of the Vagina, the Right Hand 

RESTING ON ChARLIER'S MODIFIED DiLATOB. 

most important step in the operation. The search for the ovaries 
now takes place, but to avoid repetition this part of the opera- 
tion will be described when dealing with Colin's procedure. 

The ovaries having been found, the right one is first removed by 
passing the long forceps, closed, into the vagina and through the 
wound, opening the jaws by pulling down the sliding tube, seizing 
the ligament of the ovary, pushing up the sliding tube so as firmly 
to close the jaws of the forceps, elongating the ligament a little 




Fig. 496. — Torsion of the Ovarian Ligament and Bloodvessels in Charlieb's 
Method of performing Ovariotomy. 

by gently withdrawing the forceps, then rotating them slowly 
and regularly so as to make a kind of cord of the ligament, which 
is held beyond the jaws of the forceps by means of the finger 
and thumb, the latter being armed with the thimble (Fig. 496) ; 
the organ in this way is soon torn off. The same course is 
pursued with the second ovary. The operation did not occupy 
more than five or six minutes in Charlier's hands. 
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Golin's Method. 

This method is much simpler than that of Charlier, and is that 
which has been practised by Cadiot and others with great success. 
Up to the operative technic everything is the same in both 
methods. Colin only employed as instruments a torsion forceps 
(Fig. 497), resembling that of Charlier, and instead of a thimble 
to assist in holding the ligament of the ovary he used a special , 
spring forceps (Fig. 498), which was firmly held by the right hand 
while the left rotated the long forceps. He also used a knife 
with a sliding guard (Fig. 491). A vaginal dilator was dispensed 
with, for the reason given by Cadiot. When the hand is first passed 
into the vagina of the Mare or Cow, its walls are quite flaccid, but 




Fig. 497.— Colin's Torsion Forceps. 

they rapidly become spasmodically contracted, soon, however, 
to become extended and tense, so as to form a large oval cavity, 
widest at the cervix uteri, where the hand may move about with 
the greatest liberty ; this extension of the vaginal wall causes it 
to come into close contact with the surrounding parts, and it may 
even displace the rectum so much as to meet the roof of the pelvis. 
This condition lasts for some minutes, sufficiently long to allow 
ovariotomy to be accomplished. 

For torsion forceps Cadiot has rightly substituted the ecraseur, 
first suggested for this operation by Delafond. The instrument 
should be long, at least twenty inches, and the chain sound and 




Fio. 498. — Colin's Limiting Fobceps. 



strong. The knife he prefers is one with a metallic handle, of 
the pattern already described (Figs. 489, 490) ; the blade ought 
to be very sharp on one or both edges and at the point, about 
an inch long, and from one-third to half an inch broad. He 
insists upon the employment of antiseptics. 

Technic. — The right hand, well lubricated and armed with the 
knife, the fingers being brought together into a conical form, is 
pushed through the vulva into the vagina, towards the cervix uteri, 
kept there slightly moving about until its cavity is dilated and 
walls tense to the necessary degree. The knife is then held fully 
and firmly in the hand, sloping slightly upwards, the cubital 
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border of the hand being downwards; the blade is uncovered 
to its full extent by the thumb, and pushed smartly forward 
through the upper wall of the vagina at one thrust ; the puncture 
should be in the median line, about two inches from the cervix 
uteri, and opening into the recto-vaginal cul-de-sac, which has 
been referred to when dealing with the anatomy of this part. 
The blade is then covered, the knife laid on the floor of the 
vagina, and the puncture explored to make certain that it extends 
through all the membranes of the vagina into that sac ; if the peri- 
toneum can be felt, then the perforation is complete. Should 
the puncture be incomplete, the knife has to be picked up, the 
blade uncovered, and a second thrust made, in the same situation 
if possible. In making these punctures, if the knife is held as 
directed, so that it passes through the vaginal wall in an obliquely 
forward direction, there is no danger of wounding the posterior 
aorta or its branches, nor yet the rectum. 

Being assured that the abdominal cavity is penetrated, the 
knife is deposited on the floor of the vagina, the blade being 
covered, and the index-finger is passed through the puncture, 
which it gradually enlarges until the thumb can also be passed 
through, when the membranes are torn in the direction of the 
median line by forcibly separating these fingers until they can 
be moved freely about, when the middle finger is also introduced. 
In this way the opening is enlarged until the entire hand can 
be inserted into the abdominal cavity, which in the Mare is 
necessary, owing to the advanced position of the ovaries. In 
order to reach the ovary of either side, the hand glides forward 
along the body and cornu of the uterus until the fingers come 
into contact with the organ, which is so readily recognised by 
the touch and by its situation towards the extremity of the 
cornu, beyond the pelvic cavity and above and to the side of the 
rectum, that it should not be mistaken for anything else. Yet a 
projection of the floating colon containing a ball of faeces might, 
to the inexperienced operator, seem to be an ovary; but such 
projection is softer than the ovary, and is preceded or followed 
by other projections, while the gland is isolated at the border of 
the broad ligament. The position of the ovary having been 
ascertained, the hand is drawn back to the perforation, the left 
hand passes the warmed and asepticised ecraseur alongside the 
right arm up to the wound in the vagina, where the hand carries 
it to the ovary ; the chain, being pulled out by the fingers to form a 
sufficiently large loop, is made to encircle the ligament of that 
body in the manner shown in Fig. 499. The operator holds the 
shank of the instrument with the left hand, near the vulva, to 
steady it, and an assistant turns the handle or lever as directed, 
The loop of the chain being fairly round the ligament, and 
nothing else, the lever is slowly turned until this is tightly enclosed ; 
then, the operator holding the ovary and the end of the instrument 
in the palm of the hand, the lever is turned at such slow speed that, 
to avert hamorrhage, three minutes or more should be allowed for 
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the textures to be cut through ; when this is done, any tissue 
remaining in the chain is freed from it, the instrument, hand, 
arm, and ovary, as well as the knife, are withdrawn from the 
vagina, and the operation is completed so far as the amputation 
of one ovary is concerned. The hand and arm, as well as 
the instruments, having been thoroughly washed and rendered 
aseptic, the same procedure is gone through in the removal of 
the other ovary. It will be observed that the hand has not been 
brought outside the vulva during the whole time of removing one 
ovary ; this is rather fatiguing for some operators, but it has its 
advantage in greatly diminishing the risk of serious consequences. 




Fig. 499. — Vektical Antero-Posterior Section or the Abdominal and Pelvic Cavities 
slightly to the bloht of the middle line, showing the internal generative 
Organs of the Mare and Bemoval of the Left Ovary, which is held in the Bigbt 
Hand of the Operator. The Chain of the Ecraseur is around the Ovarian Liga- 
ment. (After Cadiot.) 

a. Uterus ; 6, right comu divided ; c, left comu ; <Z, ovar? ; e, ovarian ligament; /, broad liga* 
ment ; g^ rectum ; /t, recto-vaginal cul-de-nac : i, vagina ; ^', bladder ; ^, abdominal w^l ; 
It recto-sacral cul-de-se^ ; m, pelvis ; n, handle of ecraseur. 



The ambidextrous operator (all veterinary surgeons should be 
ambidextrous), is better able to sustain this fatigue than one who 
can only employ the right or left arm in achieving this task, as 
he can remove the right hand for the left ovary, and vice vmsA. 
Patience and tact are needed when the animal is restless, and 
when the fingers are so incommoded by the intestines that it is 
very difficult to pass the ecraseur chain over the ovary ; in such 
cases it is sometimes easier to pass the ovary through the loop 
sideways than from above. It should also be remembered that 
in very exceptional cases the broad ligaments are sufficiently lax 
in the Mare to allow the ovaries to be drawn through the wound 
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into the vagina, where they can be much more easily removed 
than when they are in the abdominal cavity. 

Should the ovaries chance to be adherent to adjoining organs 
or textures, the adhesions must be broken down by the fingers ; 
if they are voluminous, owing to the presence of a tumour or a 
cyst, attempts should still be made to excise them, though a 
longer time is required for the chain of the ecraseur to act ; and 
if a cyst is of such a size as to preclude removal, it may be 
drained of its fluid by means of the aspirator acting through a 
long tube and hollow needle, and the ovary then amputated. 

The removal of the ovaries having been effected, nothing more 
remains to be done, unless it be decided to close the vaginal wound 
by one or two sutures — a course which Degive thinks is safer than 
to leave it open. The sutures are not difficult to apply if the 
following directions are observed : A rather fine and short suture 
needle, furnished with a very long, well-waxed silk thread, is 
passed from the outside to the inside of the right lip of the 
wound, and carried in the opposite direction through the left lip. 
The needle is then taken off the thread, the two ends of which are 
brought from the vulva and formed into a simple knot ; one end is 
held by an assistant, and the other end is retained by the operator, 
who pushes the loop of the knot forward into the vagina until it 
reaches the wound, where it is drawn to the proper degree of 
tightness by pulling both ends. The simple knot is made a 
double one in the same way, and firmly tied, when the thread is 
cut off close to the knot. In this manner as many stitches may 
be made as are deemed necessary to hold the sides of the wound 
together. 

Gadiot, however, is not in favour of doing anything with the 
wound, which, he asserts, is spontaneously closed in twenty-four 
hours after the operation, and is completely cicatrised in ten days. 

It is necessary to free the vagina from blood by cleansing it 
well, and sponging its surface with some mild antiseptic fluid. 
The vulva and adjacent parts should also be cleansed and dried. 
The Mare must then be placed in a comfortable well- ventilated 
stable or loose-box, kept, if possible, at an equable temperature, 
and well littered. If the weather is changeable or inclement, the 
body should be warmly clothed. Tepid water may be allowed as 
drink immediately after the operation. 

Afteb-Tbbatmbnt. — Food should be given sparingly for the 
first twenty-four hours, and ought to be of a rather laxative 
kind. For a few days after the operation signs of suffering firom 
abdominal pain are manifested, the temperature may rise to some 
extent, and the appetite is diminished or altogether in abeyance ; 
but if all goes on well these symptoms subside, and the animal is 
fit for gentle exercise ; indeed, when signs of pain appear, walking 
exercise often dispels them. 

It has been stated that prolapse of the rectum sometimes 
occurs during the operation. Should it happen, Gadiot — who, 
however, has never observed it — recommends that the eversion 

33 
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be reduced, and that a large pledget of tow or lint be applied to the 
anus, and maintained there until the operation is completed, by 
means of a folded towel, the ends of which are held by assistants. 

Hsemorrhage may occur through wounding a branch of the 
vaginal artery if a slit is made in the wall of the vagina away 
from the mesial hne, instead of a puncture in the middle. A 
wound of the posterior aorta or one of its branches would be 
irremediable, and quickly fatal, of course ; but it should not 
occur if anything like ordinary care is observed. The same may 
be said with regard to bleeding from the stump of the ovary ; 
this can be avoided by constricting the pedicle slowly and 
steadily by the chain of the ecraseur until it is crushed through. 
Hernia of the intestines into the vagina through the wound in its 
wall might happen, but it must be extremely rare, as union takes 
place so rapidly. When it does take place, the loop of intestine 
should be cleansed, if soiled, returned into the abdominal cavity, 
and a tampon of lint or tow lodged in the vagina, or, better still, 
some sutures may be passed through the margin of the wound in 
the manner already described. If there is any apprehension of 
this accident, when the ovaries are removed the wound should be 
sutured. 

If antiseptic precautions are carefully adopted during the 
operation, and even before, septic peritonitis ought not to ensue. 
The same remark applies, more or less, to pelvic abscess or 
formation of pus in the connective tissue in or about the vagina"; 
the wound has either been improperly made, or infective matter 
has been introduced. Its presence is denoted by fever, stiffness 
in the hind-quarters, especially when the animal is backing or 
turning, with sometimes lameness in one of the hind-legs ; 
micturition and defsecation are effected as if they caused pain. An 
I j:ploration by the rectum and vagina will confirm the diagnosis. 
When the presence of pus is detected, the abscess must be 
punctured through the vagina by the bistoury cach6, and its 
cavity washed out several times a day with a weak solution of 
carbolic acid (2 to 3 per cent.). 

OVAEIOTOMY IN THE CoW. 

This operation has been extensively practised on the Cow, with 
the object of increasing the secretion of milk and favourably in- 
fluencing fattening, apart from its adoption in cases of disease or dis- 
ordered function of the ovaries. It is asserted that if it is practised 
when the Cow has been deprived of its calf and the milk secre- 
tion is at its maximum, the period of lactation, in young animals 
especially, may be prolonged to fifteen and eighteen months, 
sometimes even to two or three years, the quantity being rarely 
dirninished, while the quality is usually improved, the milk being 
richer in fat and casein. There is also evidence that the castrated 
Cow fattens more easily and rapidly than the non-castrated 
animal, and it is generally admitted that its flesh is finer in the 
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fibre, as well as more tender and juicier. Much of this change is 
doubtless due to the modification the operation brings about in the 
character of the Cows operated upon, as they become much more 
docile and tranquil, particularly if they have been excitable and 
restless during cestrum, or affected with nymphomania. 

When the operation is resorted to with the view of increasing 
the secretion of milk, it is recommended by some authorities that 
it should be undertaken at that time of life when the activity 
of the mammary gland begins to decline — about six to eight years 
of age — unless it is not intended to breed from them, when they 
may be castrated earlier. Young animals should not be sub- 
mitted to it, and it should not be performed within a month nor 
beyond three months after parturition, the best period being an 
intermediate term — six weeks — as that is the time when the 
animals yield the largest quantity of milk. The operation should 
not be performed, of course, when the animal is pregnant, and 
the results of the castration are most favourable when it is under- 
taken before the return of cestrum, and everything connected 
with recovery goes on well ; they are generally not so favourable 
when the Cows have suffered much from the sequelse of the 
operation, or when old animals are submitted to it a consider- 
able time after parturition. 

Ovariotomy in the Cow is carried out in a similar manner to 
that operation in the Mare. The removal of the ovaries through 
the upper wall of the vagina in the manner already described, is 
the method most approved of; while of the two procedures, 
Charlier's and Colin's, the latter is the simplest, safest, most 
expeditious, and generally most satisfactory in its results, 
especially if the ecraseur be employed. This is the procedure 
which will be briefly described here, as its principal features have 
been dealt with at some length in treating of ovariotomy in the 
Mare. 

The surgical anatomy of the Cow's ovaries, as we have seen, 
does not differ to any considerable degree from that of the Mare, 
though their arrangement in the Cow, and that of the other parts 
related to them, as well as the less irritable character of the 
animal, is more favourable for the performance of the operation. 
It has to be remembered that the ovaries are smaller than those 
of the Mare, that they are situated near the anterior border of 
the broad ligament, and are about two inches only above the 
cornua ; they are much less forward in the abdomen, and so 
loosely attached are they that the fingers can readily draw them 
into the vagina, through the incision made in its wall ; they also 
hang lower than those of the Mare, and are often below, or 
rarely slightly above, the level of the vaginal wound. 

Instriiments and Appliances. — These are the same as for the 
Mare — a suitable knife and an ecraseur of sufficient length and 
strength. 

Position. — This also is the same as for the Mare, though the 
operation may be performed in the stable or shed, one assistant 
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firmly holding the head moderately raised ; the bull-holder may 
be applied to the septum nasi if the animal is very irritable or 
unsteady; two other assistants, one at each flank, prevent the 
animal moving sideways, and if provided with a broom-handle 
they can make such pressure on the loins as will prevent strain- 
ing ; one of them can also hold up the tail ; while a fourth 
assistant will aid the operator. 

Opbeation. — The antiseptic precautions taken before and 
during, as well as after the operation on the Mare, should be 
observed, so that they need not be repeated here. The rectum 
must be emptied, as well as the bladder if full. 

Tbchnic. — The vaginal wall is punctured, and the perforation is 
extended by means of the fingers, in the same manner as in the 
Mare ; the ovaries are generally in such close proximity to the 
wound, being near the body of the uterus, on the inner surface of 
the lower part of the broad ligaments, that the index-finger and 
thumb can readily discover them in the peritoneal cavity ; their 
size, shape, consistence, and relations, should serve to prevent 
mistake. The pedicle of the right ovary is seized by the thumb 
and middle fingers, the organ itself being in the palm of the hand, 
and slowly drawn into the vagina, exercising as little traction as 
possible on the broad ligament. The ecraseur is passed into the 
vagina by the left hand, its chain forming a loop at the end ; 
when it reaches the ovary the thumb of the right hand opens the 
loop, the organ is put through it, the chain is placed around the 
pedicle, and the assistant turns the lever of the instrument (the 
operator's right hand holding the ovary and steadying the end 
of the ecraseur) very slowly, making a turn every twenty or 
thirty seconds, until the tissues are cut through. If the remain- 
ing stump or any shreds of its tissue are fixed in the ecraseur, 
they must be gently disengaged from it before it is withdrawn. 
The same procedure is followed for the excision of the left ovary ; 
it may be carried out by the same or the other hand. 

In very exceptional cases the ovaries are too far from the 
wound to be reached by the fingers, and then the opening must 
be enlarged, as with the Mare, the entire hand pushed into the 
abdominal cavity, and search made until they are found, using 
the body of the uterus, the cornua, and the border of the broad 
ligaments as guides ; even in such cases the ovaries can generally 
be drawn into the vagina, and it rarely happens that they have 
to be amputated in the peritoneal cavity. 

The different manoeuvres having been accomplished, the vagina 
is swabbed out antiseptieally and the external parts cleansed. 
The vaginal wound may be sutured, but as a rule this is not 
necessary. 

Aptek-Teeatment. — Cleanliness and attention to diet are 
usually all that is necessary. Soon after the operation the 
animal is uneasy, but it becomes tranquil in a short time ; the 
secretion of milk is diminished for two or three days, but when 
the surgical fever subsides it again becomes augmented in 
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quantity. The wound in the vagina usually heals rapidly by first 
intention. 

The same remarks that have been made with regard to acci- 
dents and bad results occurring in the Mare, are applicable to 
the Cow. 

Lapaeo-Ovabiotomy. 

In the Mare and Cow removal of the ovaries through an 
incision in the abdominal wall is not to be recommended, unless 
the animal is so small that the necessary manipulations cannot 
be effected in the vagina, or for some other important reason. 

The preliminary preparations already alluded to should be 
observed, except the disinfection of the vagina. 

Mare. 

The abdominal wall is incised on the left or right side, the 
animal being placed recumbent on the opposite side. An anaesthetic 
should be administered. 

The skin having been shaved, washed, and disinfected in the 
region of the flank, as described for laparotomy (p. 363), the 
abdominal cavity is opened as in that operation, the wound being 
about four inches in length, or sufficiently long to admit the hand, 
and passing obliquely downwards and forwards ; care must be taken 
that it does not extend so far as to endanger the anterior branch 
of the circuihflex artery of the ilium. 

The hand, well asepticised, is passed into the abdomen, down- 
wards and backwards, towards the pelvic cavity, but below the 
rectum, until the body and cornua of the uterus can be felt. Search 
is then made for the ovaries, and when one is found it is brought 
as near the wound as possible without straining the broad ligament 
much; the ecraseur, also well asepticised, is then passed along 
the arm into the cavity, and the loop of its chain is carried over the 
gland and around its ligament ; the lever is then turned slowly, 
and the same performance enacted as in ovariotomy through the 
vagina. The second ovary is excised in the same manner. The 
wound is then closed by sutures ; one through the peritoneum 
may be of catgut, as should another through the muscles, and 
a third through the skin may be of whipcord or strong silk. 
The surface of the wound should be treated as directed in 
laparotomy. 

Should an arterial branch be divided in excising the muscles, 
it must be ligatured or twisted, so as to stop haemorrhage before 
the peritoneum is perforated. 

The after-treatment is the same as for vaginal ovariotomy. 

Cow. 

In young cattle, in which the rumen is but little developed, the 
incision may be made in the left side ; but in older ones the right 
side must be selected. The animal is usually propped up against 
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a wall, and the several steps of the operative procedure carried 
out in the manner just described. The wound also is treated in 
the same way. 

OVABIOTOMY IN THE SoW. 

The Sow is castrated in order to prevent oestrum and to hasten 
growth and fattening. Nearly all the animals not intended for 
breeding are so treated, the operation being performed at an 
early age — when six weeks to two months old, though it may be 
practised at any age; in older animals it is advisable not to 
operate during oestrum, and to feed sparingly for a day or two 
previously. At all ages mild weather is to be preferred, the 
spring and autumn being the most favourable seasons. 

In operating, it is necessary to remember that the cornua of 
the uterus are long and ilexuous, and that, in consequence of the 
great size of the broad ligaments, they iioat among the convolu- 
tions of the intestines ; while the ovaries themselves are very 
small, and are attached to the inner side of these ligaments. 




Fig. 500. — Viborg's Knife for Ovariotomv in the: Sow. 




Fig. 501. — Helper's Ovariotomy Knife. 

Instruments. — These are few in number, and are usually a short- 
bladed knife with a convex edge — that introduced by Viborg 
(Fig. 500) has been" largely employed on the Continent, though 
he considered that of Helper a better pattern (Fig. 501) ; nearly 
all the knives used for this purpose have more or less resembled 
this model. A pair of curved scissors, and a suture needle with a 
double silk thread, are also necessary. It is advisable in opera- 
ting upon older Sows to be provided with a pair of torsion forceps. 

Position. — Laterioumbent, left side uppermost ; a table or 
bench is convenient, especially with small animals. Two assist- 
ants are usually necessary; sometimes one has a fore-foot in 
each hand, the other assistant holding the hind-feet in a similar 
manner, the hind-limbs being drawn back and the front ones 
forward, with the head free ; at other times one assistant holds 
the head while the other seizes the hind-legs, and holds them 
back in order to make the :flank tense. It is advantageous to 
cross the hind-limbs, so that the relation between the skin of 
the flank and the parts it covers will be so changed that the 
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borders of the wound will not be parallel when the animal is 
released; accidents may in this way be averted. The same 
object is achieved in carrying the left hind-leg well back. The 
operator places himself behind the animal. 

OPBBA.TION. — The bristles are cut off and the skin of the flank 
cleansed. If the flank is hollow, it can be raised by placing a 
small bundle of hay or straw under the right flank. 

Technic. — The incision in the flank may be horizontal, oblique, 
or vertical, according to the fancy of the operator. The vertical 
incision is generally preferred, as the ovaries are more easily 
reached ; it begins immediately below the transverse process of 
the fifth lumbar vertebra, slightly in front of the haunch, and 
is best made by scissors in a small fold of raised skin ; it should 
be from one and a half to two inches long, or a little more, 
according to circumstances. Then the connective tissue and 
muscles are cut through, and the peritoneum exposed; this is 
perforated in raising it by forceps or the finger and thumb, and 
passing the knife through it ; or the muscles and peritoneum are 
sometimes divided by the long sharp nail of the index-finger. 
The abdominal cavity being now opened, the index-finger of the 
right hand, well cleaned and asepticised, is passed into it, back 
towards the lumbar region, and between the vertebrae and intes- 
tines, bringing the finger forward so as to catch the ovary, which 
is small and hard; this is brought against the inner surface of 
the abdomen to the wound, through which it is drawn along with 
its attached cornu, which also brings with it the right cornu and 
its ovary. Both ovaries being now brought outside the woand, 
the cornua are held in the left-hand fingers, while those of the 
right hand tear away the glands or scrape through their attach- 
ments by means of the finger-nail, care being taken to completely 
remove the ovaries. To prevent the bowels escaping through the 
wound during the operation, the fingers not in the abdomen press 
down against the wound, and should the animal strain manipula- 
tion must only be efiected in the quiet intervals. The ovaries having 
been amputated, the cornua are gently returned to the abdominal 
cavity and the wound closed by continuous suture, separate 
points of suture, or a crossed (X-formed) suture, great care being 
taken not to include the intestine in it. 

With older animals it is advisable to withdraw only one ovary 
at a time, and excise it, before attempting to remove the other ; 
and as the blood-supply to these organs is greater than in young 
Sows, their excision should be effected by torsion or scraping of 
the vessels. 

In old animals the presence of cysts in the ovaries, or certain 
pathological changes in their structure, may render their removal 
somewhat difScult ; cysts can be punctured and their volume so 
reduced as to permit extraction through the ordinary-sized 
wound, otherwise the opening must be extended. If the Sow 
should happen to be pregnant, removal of the ovaries must be 
deferred until after parturition. 
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Aftee-Tbbatmbnt. — Beyond cleanliness and spare diet for a 
few days, it rarely happens that anything more is necessary. 

OVABIOTOMY IN THE BiTCH. 

, Sometimes, though rarely, Bitches undergo ovariotomy, either 
because of diseased ovaries or with the view of extinguishing the 
sexual function and its attendant inconveniences. 

The peculiar arrangement of the broad ligaments renders the 
operation more troublesome than in the animals just alludefd to, 
and modifies the procedure so far, that in one method an incision 
has to be made in each flank for the removal of its corresponding 
ovary, and in another both ovaries are taken away by an opening 
made at the linea alba. 

Instruments. — These are the same as for the Sow. 

Position. — Latericumbent or dorsicumbent, according as the 
operation is to be at the flank or at the linea alba. The animal 
is placed on a table or bench. 

Opbeation. — An angesthetic should be administered, and the 
skin at the seat of operation well cleansed and disinfected, after 
the hair has been removed, if the flanks are the seat of incision. 

Technic. — ^In the flank operation the incision is made in the 
same manner as in the Sow, but slightly lower and nearer the 
last rib ; the other steps are also similar, only one ovary being 
sought for and removed on one side. The cornu is very small 
in young bitches, but it must be found, as it is a guide to the 
ovary. This is excised in the manner indicated for the Sow, and 
when this has been accomplished the woundis closed by suture, 
the animal turned over, and the second ovary removed in the 
same way at the other flank. 

In operating by way of the linea alba, the incision is made in 
the abdominal wall, between the two last teats, as far as the 
next two teats, or even a little beyond The two forefingers are 
passed into the abdominal cavity,-where they act as forceps, and 
all the other fingers are closed, the backs and knuckles making 
the necessary pressure and keeping the bowels from escaping. 
The uterus is found near the loins, above the bladder; when 
discovered, the right fore-finger is passed forward along it untilthe 
ovary is reached ; this is torn away gently with the finger-nail 
from the broad ligament, and lifted up to the incision, where it 
can be removed a short distance off by scraping or torsion. The 
same procedure is followed in the removal of the other ovary. 
The wound in the peritoneum and other tissues is closed by 
suture, cleansed, and dressed with antiseptic fluid or powder ; an 
antiseptic pad is placed over it, and retained by a bandage round 
the body and between the thighs. 

Aptbe-Theatment. — Very little food should be given for 
twenty-four hours, and the animal must be kept quipt. A muzzle 
ought to be worn until the wound is healed. 
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OVAEIOTOMY IN POWLS. 

The operation is practised on fowls with the view to hasten 
fattening and improve the quality of the flesh, and in this way 
to render the birds more valuable for food. The situation of the 
ovaries in the lumbar region of the fowl has been referred to, 
and it was remarked that in early life the right ovary becomes 
atrophied, so that there is only the left ovary to remove ; this is 
situated in the left side of the sublumbar region, a little beneath 
and in front of the corresponding kidney (Fig. 482, 1), behind 
the diaphragm, but above the liver and intestines, and is largely 
composed of a mass of vesicles or granules. The fowls should 
be operated on, if possible, when young — at three or four months. 

Instruments. — A short-bladed bistoury is all that is required by 
some operators, but others use instruments which they consider 
facilitate the operation. For instance, an implement , named a 
' spreader ' is employed to keep the wound open while the finger 
is in search of the ovary (Fig. 502, c), and another, the ' gripper,' 
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Fig. 502.— Instruments fob castrating Poultry. 
a, Gripper ; b, knife ; c, spreader. 

seizes that organ (Fig. 502, a). By employing these an assistant 
Snay be dispensed with. 

Position. — The Fowl is placed on the right side on a small 
table, and an assistant holds the legs and wings ; but it is better 
to adopt the following plan for securing the bird, as directed by 
an expert : Take two pieces of moderately thick string, three feet 
long, and tie half a brick, or any other weight, to the end of each 
piece ; the other end of one string is tied round the feet, and the 
weight is dropped over the right end of the table ; the second 
string is tied around the wings, close to the back, and the weight 
at the extremity is suspended over the left end of the table. In 
this way the creature is made fast, and if the table measures 
three feet by two feet the operation can be more easily performed. 

Opebation. — This should be undertaken, if possible, in dry 
and moderately warm weather, and the Fowl must have fasted 
for a day at least. A good light is also necessary, so that a 
bright, sunny day should be selected. The Fowl having been placed 
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on the left side and tied, the feathers are plucked from the skin 
between the last rib and hip, and those around this denuded 
space are wetted with very cold water, which not only keeps 
them better out of the way, but also helps to deaden sensation. 

Technic. — The operator, standing at the back of the Fowl, 
pushes the point of his knife to a depth of half an inch between 
the first and second ribs from the hip, and cuts downwards and 
forwards to their lower end, and upward to near the spine, so 
that there is plenty of room for the passage of the finger, the 
wound being about an inch in length. The operator now pushes 
his fore-finger into the abdomen until it meets the ovary, 
which he incises or scratches horizontally by a backward and 
forward movement of the finger-nail, until no vesicles can be felt ; 
these fall into the abdomen, where they are gradually absorbed. 
Care must be taken not to scratch through any considerable 
bloodvessels. 

If the 'spreader' is employed, this is put into the wound 
between the ribs, the amount of spread being controlled by the 
elastic band on it. The gripper is used to seize the ovary and 
bring it near the wound, where it can be extracted. 

The wound may be closed by suture, though this is scarcely 
necessary, as the ribs coming together effect this, and nothing 
more remains to be done than to adjust the wet feathers and 
release the creature. 

Aftee-Tbbatmbnt. — The Fowl should be kept quiet by itself 
in a warm place for a few days, and allowed boiled grain and 
plenty of cold fresh water.* 

* In some localities in France an operation is practised on female Fowls which 
is said to render them sterile, while inducing more rapid development and fatten- 
ing. This operation consists in the extirpation of the conical membraneous and 
glandular cavity which communicates mtli the posterior portion of the outer 
compartment of the cloaca, known as the bursa Fabricii, after its discoverer. 
It is found in male and female Birds, and is situated more posteriorly than 
the rectum ; it opens into the upper part of the cloaca. The procedure is as 
foUows : The legs are tied with a piece of hemp or ribbon, and the operator 
places the Fowl between his knees, the wings pressed against its body, and its 
head hanging between his legs, its belly being towards him. An assistant holds 
its tail do\ni towards its back. The operator then carefully removes the feathers 
from the space between the croup and the anus, after which he incises the skin 
from right to left, about one-sixth of an inch above the anus, and parallel to 
the croup, completing this transverse incision by a short vertical incision at each 
end. This cutting is done by dressmakers' scissors. The skin is now dissected 
from these incisions towards the croup ; then, with a strong pin or sewing needle, 
he tears through the connective tissue, and exposes the cylindrical organ subjacent 
to the cloaca, seizes it with forceps, draws it gently through the wound, and 
separates it from the parts to which it is attached by torsion. The skin is 
then replaced and maintained in position by a few sutures. 

It is possible that the inilanimation set up by the removal of this bursa 
extends to the oviducts, and leads to their obstruction and consequent loss of func- 
tion of the ovary. As the operation is also practised on the male, the same result 
would happen with regard to the seminal canals. This extension of the inflam- 
mation from the upper part of the cloaca to these male and female passages has 
occurred experimentally, when the actual cautery has been substituted for the 
knife. 
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CHAPTBE II. 

OPERATIONS ON THE UTERUS AND VAGINA. 

Opbeations on the uterus and vagina are rare in animals, when 
compared with those practised on the human female. Sometimes, 
though very infrequently, the interior of the organs has to be 
treated for disease or morbid growths, and the uterus itself has 
to be incised, or replaced when everted or extruded ; it has also 
to undergo total excision in certain circumstances. The vagina 
is also sometimes the seat of disease and tumour, and it is occa- 
sionally prolapsed or ruptured. The clitoris has been excised in 
cases of nymphomania. 

The condition of these parts can be ascertained by examina- 
tion with the eye and hand,, though vision is limited to the labia 
and cavity of the vulva, the vestibule and interior of the vagina, 
the meatus urinarius, and the cervix of the uterus when the 
vagina is dilated, in the larger animals. In order to inspect the 
interior of the vulva, vestibule, and vagina, the labia must be 
wdll separated by a hand placed inside each, after the tail has 
been raised or drawn to one side, and the light of the sun or 
reflected light allowed to enter. This inspection is, however. 




Fig. 503. — Reflecting Vaginal Speculum. 

greatly facilitated by the employment of one of the several forms 
of vaginal dilators or specula introduced into practice at different 
times. One of these has been already noticed (Eig. 377) ; two 
others may now be alluded to. One is merely a reflecting 
speculum (Fig. 603), which enables the explorer to obtain a view 
of the vaginal surface ; the other speculum (Pig. 504), , intro- 
duced by Meadows and improved by Polansky, is more useful, 
as it widely dilates the canal at the same time that it affords a 
view of the interior by means of its reflector. By a simple 
mechanism, its side-blades can be thrown considerably apart by 
means of handles which act upon them. 

An exploration by the hand is also necessary when the con- 
dition of the mucous membrane of the vagina has to be ascer- 
tained, as when it is injured, torn, or its wall has been perforated, 
or when it is the seat of tumour ; the condition of the uterine 
cervix can also be discovered by a manual examination, as when 
it is indurated, lacerated^ spasmodically contracted, impervious, 
twisted, or diseased, or when the uterus is prolapsed through 
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the OS ; sometimes the interior of the uterus can be examined by 
the hand when the os is suitably dilated ; in the same manner 
the urethra, and even the cavity of the bladder, is accessible to 
the fingers. In this examination, great assistance may often be 
obtained by palpation through the floor of the rectum. In the- 




FlG. 504. — POLANSKV'S VAGINAL SPECULUM AND DiLATOH. 

A, Tlie speculum extended : a, a, handle ; b, b, dilators ; c, reflector. B, Speculum closed^ 

smaller female animals palpation is limited to one or two fingers,, 
but' a small vaginal reflecting speculum (like Pig. 503) might 
become useful. Palpation of the lower abdominal wall, towards- 
the inguinal region, may sometimes be of service in ascertaining 
the condition of the uterus. 



TUMOUES IN THE UtEEUS. 

Tumours in the uterus are of much rarer occurrence than in 
the human female, arid they are more frequently observed in the- 
Cow and Bitch than in the other domestic animals. Fibromata- 
are the most common, though sarcomatous and carcinomatous 
tumours are found. Tuberculous deposits are often met with in 
the uterus of Cows, and occasionally they are of great extent. 

Sometimes uterine tumours are so large as to simulate preg- 
nancy, though animals which have them are generally sterile ; a 
manual examination by the genital canal or through the wall' 
of the rectum, may lead to their detection if their presence is- 
suspected. 
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Operative treatment for their removal \7ill depend upon their 
situation and shape. The ecraseur will be found most advan- 
tageous in extirpating them ; ligation is usually difficult, if not 
altogether impracticable. 

Invebsion, Bvebsion, oe Pbolapsb op the Utebus. 

This accident occurs most frequently in Ruminants and Swine, 
much more rarely in Mares and Bitches ; it is usually observed 
soon after parturition, when the cervix and the uterine ligaments 
are much relaxed, and there has been great straining on the part 
of the animal, or severe force has been exercised in removing the 
foetus, or its enveloping membranes after' birth has taken place. 
As the accident is therefore included in the category of those 
incidental to parturition, and fully dealt with in works on 
veterinary obstetrics,* it will be only referred to briefly here. 

The eversion is complete or incomplete, according as the organ 
is prolapsed beyond the vulva or has not got much beyond the 
OS ; it is also simple when the uterus is uninjured, and there is 
no extension or displacement of any other organ ; or it is com- 
plicated when the organ is wounded or torn, or there is protrusion 
of other viscera. 

The symptoms vary with the degree of inversion, but they are 
generally very distinctive. The chief one is protrusion of the 
organ beyond the vulva when the accident is complete, but when 
it is incomplete an examination in the vagina is required to 
discover it. If the uterus is not seriously injured, reposition 
should be effected as soon as possible, and measures adopted to 
prevent recurrence of the displacement, according to the directions 
given in text-books on obstetrics. If the organ is torn or wounded, 
this condition must be attended to before reduction is attempted ; 
if the injuries are so serious, or the state of the organ itself is so 
bad, that it would be hopeless to expect the animal to recover, 
even if reduction were successful, amputation offers the only 
chance of saving its life. 

TOESION OF THE UtBBUS. 

This condition is also dealt with in books on veterinary 
obstetrics, and the several methods of detorsion are explained. 
In those cases in which reduction cannot be effected by simple 
measures, as through the vagina, laparo-hysterotomy has been 
more or less successfully resorted to. 

Lacebation and Euptuee oe the Utebus. 

The uterus is exposed to laceration and rupture, more particu- 
larly during parturition, and these accidents are all the more 
serious because at that time the os uteri is dilated and the 

* In my work on Veterinary Obstetrics (second edition, London, 1896), the 
accidents incidental to pregnancy and parturition in animals are fully described, 
and their treatment indicated. 
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external air can obtain admission to the interior of the organ. 
In some cases the lacerations only involve the mucous membrane p 
in others all the membranes are torn, and the uterus opens intO' 
the abdominal cavity. The uterus is sometimes ruptured during 
pregnancy, at parturition, or immediately afterwards, when it 
generally complicates inversion. Eupture during pregnancy is 
always most serious, as it is also during or after parturition, but' 
it is not so grave when the uterus is completely inverted. 

Eupture during pregnancy will, in the great majority of cases, 
necessitate recourse to laparotomy and hysterorraphy, and also' 
very frequently to hysterotomy. The rupture, when accessible, 
can be sutured, but this is generally scarcely necessary, unless it 
is in the floor of the organ. Lacerations must be treated accord- 
ing to their indications, but, as a rule, little can be done except 
to keep the interior of the uterus clean, and frequently inject 
into its cavity chinosol or carbolic solution (1 to 500) or that of 
mercury bichloride (1 to 4,000). 

(See works on veterinary obstetrics.) 

Hysteeotomy — Mbteotomy. 

There are occasions when it is imperatively necessary, in order 
to save an animal's life and restore it to usefulness, to amputate 
the uterus. "When this organ is so diseased or injured that its 
restoration to a fairly sound condition is impossible, or when its 
reposition after inversion cannot be effected, then its excision is 
rendered imperative. The operation has been successfully per- 
formed on the Mare, Cow, Goat, Ewe, Sow, Bitch, and Cat. In 
the Mare the operation is more hazardous than in the Cow or 
smaller animals, and much of its success depends upon the state 
of the animal and the time that has elapsed since inversion or 
injury occurred. 

Instncments and Appliances. — The selection of these will de- 
pend upon whether amputation is to be effected by means of the 
ecraseur, the inelastic or elastic ligature, simple or multiple 
ligature, or the clamp. If by the ecraseur, the instrument and 
the chain should be strong ; if by the inelastic ligature, there is 
nothing better than strong antiseptic whipcord ; by simple hga- 
ture whipcord only is necessary ; but by elastic ligature a long 
piece of india-rubber tubing is required ; for the multiple ligature 
a strong needle — a saddler's or sacking needle answers well — five 
or six inches long, and a piece of whipcord, are needed; if by 
clamp, one similar to those recommended for umbilical hernia 
will suffice. If amputation is to be made by Esmarch's method, 
a very long and strong elastic band must be provided. 

Position. — With the larger animals amputation of the uterus 
can be accomplished in the standing position, but they must be 
safely secured. The hind-limbs of the Mare should be fixed by 
hopples or side-lines, but it is best to put the animal in the stocks 
if this position is preferred. The animal may also be placed 
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latericumbent, though this position is not so convenient for 
operating. 

For small animals the latericumbent position is the best. 

Opeeation. — Before doing anything, the operator must assure 
himself by careful examination of the prolapsed uterus that there 
is no intestine within it ; if there is, it must be withdrawn by 
rectal taxis and external manipulation. This inclusion of intes- 
tine in the inverted uterus may occur in all animals, but it is 
most likely to happen with the Mare. If there is any doubt, it 
would be most advisable to make an exploratory incision in the 
body of the uterus in order to ascertain whether intestine is 
present, before amputation is attempted. Before commencing to 
operate on large animals, it is a good plan to wrap the uterus in 
a large towel or sheet, so that it can be more readily moved about 
by the operator or his assistants ; this also makes the operation 
cleaner and less repulsive-looking ; but before this is done, the 
uterus must be freed from all foreign matters adhering to it. It 
may be well to administer a narcotic immediately before com- 
mencing. It should be observed that, in applying constriction 
to the pedicle of the tumour formed by the uterus, every care must 
be taken to keep the meatus urinarius clear of it. 

Technic — Amputation by the Ecraseur. — -The chain of the 
ecraseur is passed around the pedicle, the uterus being held 
horizontal if the animal is standing, and the handle or lever 
turned very slowly when constriction begins to be noticed ; a 
number of turns are to be made, then a brief pause, and so on 
until the mass comes away ; the amputation will require some 
minutes, and the more slowly the chain is tightened the less 
chance there is of haemorrhage. The stump is to be gently returned 
into the vagina, and the parts around the vulva cleansed. ' The 
ecraseur has been employed successfully with small animals, but 
its safety with the Mare or Cow is doubtful, as the peritoneal 
cavity is opened, and discharges may find their way into it and 
give rise to septic peritonitis. 

Amputation by the Inelastic Ligature. — When the pedicle is not 
much swollen, amputation may be effected by the whipcord ligature. 
The cord doubled, is placed around the pedicle, one end is passed 
twice through the loop formed, so as to make a running loop, 
and each end is tied in the middle of a piece of stick, in order to 
afford a good grip for the hands. When the loop is evenly placed 
near the vulva, it is gradually but firmly tightened by pulling at 
each end of the cord ; short intervals should be allowed in this 
tightening process, until at length the constriction has completely 
stopped the circulation of blood in the organ, when the cord is 
to be tied in a knot. The uterus can then be cut away a short 
distance from the cord — an inch to three inches, according to cir- 
cumstances — and the ligatured stump carried into the vagina. 

Arnputation by Elastic Ligature. — The procedure in this method 
is similar to the foregoing, A long piece of india-rubber tubing is 
applied around the pedicle, and firmly tied there, The tissues 
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are cut through by the continuous pressure, which causes oblitera- 
tion of the bloodvessels. 

Amputation by Multiple Ligature. — The procedure is the same 
as in excision of prolapsed rectum by this means, and is resorted 
to when the tumefaction at the pedicle of the tumour is so great 
that the simple ligature might not exert sufficient compression to 
produce complete effacement of the bloodvessels. A stout needle 
armed with a double piece of whipcord is passed through the 
middle of the pedicle from above to below, or vice versd, and the 
twine cut off close to the eye ; there are now two pieces of cord, 
and one of these is tied firmly round one half of the pedicle, the 
second piece being tied around the other half. Then the uterus is 
cut away, and the stump returned to the vagina. 

Amputation by Clamp. — The clamp is applied to the pedicle 
as for umbilical hernia, and the uterus is removed. The clamp 
must be left on the stump outside the vulva for at least twenty- 
four hours, when it is to be taken away and the stump put into 
the vagina. 

Amputation by Esmarch's Method. — This is effected by winding 
around the uterus, commencing at the distal end and proceeding 
as high as the pedicle, an elastic band, so as to press the blood 
back into the body ; above the band around the pedicle is firmly 
tied a piece of india-rubber tubing, so as to prevent a reflux of 
blood. The elastic band is then removed, a piece of whipcord 
is tied tightly around the pedicle, the tubing is dispensed with, 
the bloodless uterus is excised, and the stump is pushed well 
into the vagina. 

If after excision of the uterus by any of these methods there 
is haemorrhage, injection of cold water into the vagina will check 
it ; the canal may be tamponed with fine tow or lint steeped in 
cold and slightly astringent water. 

Aftee-Tebatment. — In some cases the animals do not appear 
to be much disturbed after the operation, but in others they are 
very restless. Light diet must be allowed for a few days, and 
the animals made comfortable. The vagina should be washed out 
at least once a day, and antiseptic fluid — dilute chinosol or 
Condy's fluid by preference — injected. If micturition is diflScult 
the urine must be withdrawn by catheter. 

It is advantageous to have the animal standing, with the hind- 
quarters considerably raised, if there is straining and danger of 
the vagina becoming prolapsed. 

(For fuller details see text-books on veterinary obstetrics.) 

Lapaeo-Hysteeotomy. 

Laparo - hysterotomy, gastro- hysterotomy, and abdominal 
hysterotomy, are terms usually employed to denote opening the 
uterus through the abdominal wall, for the extraction of the 
foetus or foetuses when they cannot be removed by the natural 
channel. The uterus is rarely extirpated under such circum- 
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stances, unless it is seriously injured or diseased. If ib is not, and 
the parent is to be permitted to live, the incision in the wall of the 
uterus is closed by suture (hysterorraphy), and the organ is allowed 
to remain in the abdomen, the abdominal wound being likewise 
closed. Or, instead of for a fcetus, the uterus may be opened by 
this way for the removal of a tumour from its interior, or in case 
of rupture, displacement, or disease ; but this need not necessitate 
complete excision of the organ. Perhaps it would be advantageous 
to distinguish abdominal incision of the uterus from its entire 
removal by employing the term ' laparo-metrotomy.' 

In the larger animals incision or excision of the uterus through 
the abdominal wall is one of the longest, most fatiguing, and most 
difficult operations in veterinary surgery ; while for the animal itself 
it is one of the most serious, because of the great extent of the 
two wounds, especially in the gravid uterus, the hsamorrhage, and 
the escape of blood and other fluids into the peritoneal cavity. 
Besides, the animal may be in a very prostrate condition before 
the operation is begun, and if it rallies from it the dif&culties 
attending after-treatment are most formidable, owing to the 
quadrupedal position of the patient ; for after section of the 
abdominal parietes the mass of intestines presses heavily on that 
part of the abdominal wall which has been incised ; so that it 
needs much careful management and supervision to effect cica- 
trisation, and to procure such a solid adhesion of the margins of 
the wound that enterocele will not occur. 

Notwithstanding the seriousness of the operation, and the 
obstacles and disadvantages the operator has to encounter, a fair 
measure of success has been met with, the mortality averaging 
from 50 to 71 per cent. This certainly shows a very heavy loss, 
but it is possible that with as much care in the application of 
antiseptic principles as the veterinary operator may- be able to 
exercise, the fatality might be very considerably reduced. We 
are not dealing with the fatality among the young creatures 
removed from the uterus in this way, as that is treated of in 
obstetrical works. The Sow appears to withstand the operation 
better than other animals, and shows a very much larger pro- 
portion of recoveries. The Bitch and Cow come next, and the 
Mare last, the operation in this animal being nearly always 
unsuccessful in its results. 

Death is usually due, when not immediate, to septic peritonitis 
or metro-peritonitis — showing that if antiseptic measures could be 
well carried out a fatal termination to such cases would be less 
frequent, and animals now allowed to die because of the evident 
hopelessness of successful operation, might be more often operated 
upon with better hope of their recovery.* 

Instntments and Appliances. — These have been already detailed 
in describing the operation of laparotomy. They consist chiefly 
of a scalpiel, probe-pointed bistoury, scissors, forceps, broad 

* I hare given all the pros and eons for the operation in the work on Veterinary- 
Obstetrics already mentioned. 

34 
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retractors, suture needles, and suture material of aseptic silk or cat- 
gut. The appliances are those for laparotomy. Antisepsis should 
be carried out in every particular, if circumstances •will permit. 

Position. — This will depend upon the species of animal to be 
operated upon. With the Mare and the Cow the operation is 
sometimes attempted in the standing position, but there is 
danger, as well as some amount of inconvenience, in this ; besides, 
it is such a painful and formidable operation that general anaes- 
thesia should be produced, and this cannot be effected in the 
standing position. It is advisable, therefore, to place the animals 
on the left side, the right side being. uppermost. The Bitch and 
Sow are often operated upon in the dorsicumbent position. 

Opeeation. — If the animal is narcotised and completely insen- 
■ sible, there is no need to secure the limbs. 

Technic. — The wound in the flank is made in the same manner 
and with the same precautions as already described ; for the Mare 
and Cow it may be from twelve to fourteen inches in length. The 
opening in the peritoneum is to be of the same extent as that 
in the skin and muscles, and in making it the greatest care has 
to be taken to avoid injuring the abdominal viscera. The right 
hand and arm are pushed through the opening into the abdominal 
cavity, and the uterus is found and brought opposite the incision. 
Two assistants (hands cleansed and asepticised) press the sides 
of the wound against the uterus, which the operator incises 
slowly and deliberately, membrane after membrane, until he can 
introdiice two of his fingers through the aperture he finally makes 
in the mucous membrane. If the uterus is in a gravid condition, 
care must be taken not to wound it until the peritoneal opening 
is made of the same length as that in the abdominal wall, and 
passing in the same direction. The foetal membranes can then 
be punctured, and the fluids they contain allowed to escape outside 
the abdomen, if possible; then the fcBtus can be extracted as 
rapidly as circumstances will permit, the umbilical cord being torn 
or tied, the membranes cleared out of the uterus, which is to be 
sponged out with warm water, and the interior swabbed with a 
solution of chinosol or of potassium iodide (1 to 500 or 700). 
If the necessity for opening the uterus is a tumour or the removal 
of a diseased portion, this can be done in the same way. The 
opening in the uterus, as a rule, need not be closed, though in some 
cases it may be well to apply a few sutures, which can be passed 
through all its membranes. Euptured uterus can be sutured 
through this abdominal opening, when deemed advisable. The 
uterus can also be amputated through the abdominal parietes, 
employing either the ecraseur or catgut ligature. 

After the uterus has been dealt with, and when it can possibly 
be done, the peritoneal cavity should be freed from blood and 
other fluids, and sponged out gently with warm water slightly 
impregnated with common salt. 

The abdominal wound is dealt with in the manner described 
for laparotomy, and the after-treatment of the patient is the same. 
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Lapaeo-Htstekobeaphy ok Vbnteipixation op the Uteeus. 

Hysterorraphy is a term sometimes employed to designate the 
operation of fixing the uterus to the abdominal wall in cases of 
chronic inversion, when that organ cannot be kept in its normal 
position, though ventrifixation of the uterus would be a better 
designation. It has been successfully performed on woman, but 
it has rarely been attempted on animals, so far as I am aware, 
and then only on the Bitch. 

Instruments and Appliances. — A scalpel or bistoury ; suture 
needles and ligatures of catgut and silk ; antiseptic powder and 
fiuid ; aseptic lint or gauze ; an abdominal bandage. 

Position. — Dorsicumbent. 

Opeeation. — The animal should have had a dose of laxative 
medicine a short time before operation. The under surface of 
the al^domen has the hair shaved oif, is well washed with soap 
and water, dried, then sponged with antiseptic fluid. An anaes- 
thetic should be administered. 

Teohnic. — If the uterus is protruded, it is cleansed and returned 
to the abdomen. An incision, about four to six inches in length, 
according to the size of the animal, is made parallel with the 
linea alba, between the posterior teats, through the textures, and 
the abdominal cavity is opened in the manner described for 
inferior laparotomy. The hand is passed into the cavity, the 
uterus is seized and gently drawn forward to its usual position 
and close to the wound ; the suture needle, armed with catgut, is 
carried through the muscles of the floor of the abdomen, through 
the lower surface of the uterus, and back again through the 
abdominal muscles ; the needle is now removed from the catgut, 
which is tied in a firm knot, so as to bring the uterine and abdo- 
minal peritoneal surfaces in apposition. Three or four sutures 
will suffice. The cavity is gently sponged with warm salt water ; 
the muscles are sutured with catgut, and the skin wound with 
silk thread ; the surface of the belly is dried, the wound is dusted 
with chinosol or boric powder, a pad of aseptic lint or gauze placed 
over it, and a wide abdominal bandage applied moderately firmly 
around the body and between the hind-legs up to the loins. 

Aptee-Teeatment. — The bandage and dressing may be removed 
in the course of three or four days, and the wound dressed with 
chinosol or boric powder; in two or three days more the skin 
sutures can be removed. If there is any offensive discharge from 
the vagina, the uterus should be irrigated with warm antiseptic 
or astringent fluid. 

Tumoues and Cysts in the Vagina. 

These are not infrequent in the Mare, Cow, and Bitch ; the 
tumours may be fibrpmatous, sarcomatous, carcinomatous, or lipo- 
matous (the latter, perhaps, oftenest met with in the Bitch). 
They sometimes attaiji a very large size Cysts are not at all 
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uncommon in the Mare and Cow, especially the latter, and are 
usually located in the vestibule; those in front of the meatus 
urinarius are usually retention cysts, formed by occlusion of the 
ducts of Bartholin's glands, while those behind that orifice are 
said to arise from obstruction in the Wolffian duct. 

In some cases the tumours or cysts only cause inconvenience 
during parturition ; in others they interfere with micturition ; and 
in others, again, they are accompanied by discharge of pus, blood, 
and mucus from the vagina, often complicated by straining, and 
even prolapse. Sometimes they become visible externally, when 
they are near the vulva ; but when nearer the uterus they can 
only be discovered and examined by the hand, though the dilating 
speculum may also make them visible. The cysts can readily be 
distinguished by palpation, being soft and elastic, and when they 
protrude beyond the vulva they resemble bladders distended with 
more or less turbid fluid. 

The operative treatment will depend on the nature and form, 
and, to some extent, on the location of the tumours or cysts. If 
the tumours have their attachment to the vaginal wall by a neck 
or pedicle, they may be removed by ligature, by the ecraseur, or 
by the galvano-cautery. The same means may be adopted for 
the extirpation of other tumours. When there is a wide base, 
excision leaves a large wound in the mucous membrane ; this may 
be dealt with by sutures, and if carefully treated the wound 
frequently heals by primary intention. 

Cysts can be dispersed by puncture and expressing the con- 
tents, or even by squeezing them in the hand. 

Thrombus or hsematoma of the vagina and vulva is sometimes 
observed in the Mare and Cow after parturition, and is due to 
infiltration of blood into the connective tissue of these parts. 
The mucous membrane is raised into one or more irregular 
swellings, and the membrane itself is discoloured. Deep and 
long scarifications are required to get rid of the blood, after 
which swabbing out with cold water and dressing with antiseptic 
fluid will effect a cure. 

Peolapsb ok Inveesion op the Vagina. 

Inversion of the vagina may take place with or without that of 
the uterus. When occurring alone, it is a much less serious 
accident than prolapse of the uterus, and Mares, Cows, Swine, 
and Bitches may often suffer from it for some time without 
showing much inconvenience. It very often follows abortion and 
parturition, and is fully dealt with in my book on Veterinary 
Obstetrics. It sometimes occurs during pregnancy, and in that 
case generally disappears spontaneously after parturition. In the 
Bitch it not infrequently happens immediately after copulation. 

When inversion occurs without that of the uterus, the latter is 
pushed back by contraction of the abdominal walls on a distended 
abdomen, and is especially exaggerated by the animal standing or 
lying on ground sloping considerably to the rear. The upper 
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portion of the wall is most involved, though in severe cases the 
whole of the vagina is implicated, the uterus itself having taken 
the situation of the vagina in the pelvic cavity ; the connective 
tissue attaching the vagina to neighbouring parts and organs is 
then, as a rule, more or less lacerated, whereas in simple cases it 
is only more or less stretched ; it then has no tendency to spon- 
taneous reduction. 

The chief symptom is the presence of a tumour protruding from 
between the labia, for a more or less considerable distance ; in the 
majority of cases it is most voluminous when the animal is re- 
cumbent, and can then be best examined. It is circular in 
outline, varies in size, being in the larger animals from that of an 
apple to a large melon, and in shape it is something like a sausage ; 
the surface is smooth, of a deep-red colour streaked with darker 
patches, and covered by a thick white mucus or a fibrinous 
exudate ; though in some instances it is inflamed, excoriated by 
the tail or litter, and soiled by foreign matters. On its under 
surface is seen a longitudinal opening or furrow that leads to the 
urethra, while at its end is a round opening marking the entrance 
to the OS uteri, which is either closed or partially open. At the 
vulva the tumour is narrow, and shows longitudinal folds or 
ridges, due to the constriction caused by the vulva ; between the 
vulva and the tumour is a depression or cul-de-sac formed by 
direct continuity of the mucous membrane of both. In certain 
cases the cervix uteri can be discerned in the middle of the 
tumour. Not infrequently the tumour, if it is not large, is in- 
visible when the animal is standing. 

Inversion of the vagina may be mistaken for a real tumour, 
cyst, or inversion of the bladder, and vice versd, and a very careful 
examination is necessary to avoid a mistake. 

Operation. — The operative treatment is similar to that for 
inversion of the uterus. The surface of the tumour must be 
cleansed, and if the mucous membrane is much swollen, an 
astringent fluid (acetate of lead or tannin solution) may be sponged 
over it ; or if it is wounded, the wounds may be sutured. Eeduc- 
tion is effected by pressing the tumour into the vulva by the closed 
fist placed in its centre ; or if too large for this to be done, the 
mucous membrane nearest the vulva is first to be gradually and 
gently returned until the whole is in the passage, when this 
membrane should be carefully smoothed down, leaving no folds or 
inequalities as far as the cervix uteri. Eeduction is rendered more 
easy if the bladder is previously emptied, by introducing the finger 
or a catheter into the urethra. 

If there is straining or inflammation, local astringents and 
anodynes must be employed. The animal's hind-quarters should 
be raised, and if there is likelihood of recurrence a vulvar truss 
must be worn, or wires or similar devices passed through the 
labia of the vulva.* 

* These trusses, labial pins, and bands and rings are described in my work on 
Veterinary Obstetrics. 
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In eases in which the tumour is in such a condition that it 
cannot be reduced with safety, or retention is impossible, it will 
be found necessary to amputate it. This can be done by ligating 
the mass close to the vulva by single or multiple ligatures, in the 
same manner as in amputation of the rectum. The after-treat- 
ment is the same. 

Wounds and Euptuee op the Vagina. 

The vagina is most liable to be wounded or perforated during 
parturition, particularly in the larger animals, the hoofs of the 
young creatures often inflicting the damage. The Mare suffers 
most frequently from lesions of the vagina during parturition. 
Such injuries may also occur during coition, or as the result of 
causes operating externally. Wounds occurring during parturi- 
tion are more serious than at any other time, from the liability 
to septic infection. When much lacerated, the torn shreds that 
have lost or are likely to lose their vitality should be removed, 
and, if necessary, the wounds sutured ; the vaginal canal must 
be kept clean, and frequently dressed with chinosol solution 
(1 : 1,000). 

Eupture or perforation of the vagina is a serious accident, and 
all the more so if it is in the floor of the canal, opening into either 
the abdominal cavity or the loose connective tissue around the 
posterior part of that canal in the Mare. In these cases the bowel 
or bladder may be prolapsed through the rent, and blood and 
other fluids may pass through it, and give rise to septic peri- 
tonitis or cellulitis ; even the foetus may fall through it into the 
peritoneal cavity. In the roof of the vagina the danger as very 
much less. 

When rupture takes place near the cervix uteri it is nearly 
always transversal, and the vagina may in such cases be com- 
pletely separated from the uterus; longitudinal rents often 
extend from the vagina to the cervix, and even the body, of the 
uterus. 

The symptoms and gravity of rupture of the vagina vary con- 
siderably, according to its seat and complexity, and also to some 
extent upon the species of animal ; in the Mare it is usually very 
grave, and in the Bitch and Cat the most trifling rupture, even 
if there is no prolapse of bowel or bladder, nearly always causes 
death. 

The treatment of ruptured vagina will depend upon various 
circumstances. When it is recognised during parturition, de- 
livery should be effected as rapidly as possible. If there is 
serious heemorrhage, it may be suppressed by ice or injections of 
cold water when the rent is in the roof or sides of the vagina ; 
when inferior, a bundle of tow, a sponge, or cloth damped with 
cold water, to which iron perohloride has been added, may be 
placed in the canal. If there is hernia of the bladder or bowel, 
this must be reduced at once. When the wound is near the 
vulva, an attempt should be made to suture it, as described in 



OPERATIONS ON THIS UTERUS AND VAGINA. 529 

ovariotomy, and too much care cannot be taken to keep the 
vagina clean and disinfected. 

Vaginal fistula sometimes occurs as a result of injury or per- 
foration, the opening being usually in the floor or side of the 
wall, and the canal runs obliquely, but does not communicate 
with the bladder or rectum ; it contains a quantity of pus that 
flows intermittently from the vulva. It is readily cured by tear- 
ing the superficial wall by the finger, so as to convert the fistula 
into a simple wound, which only requires cleanliness and dressing 
with an antiseptic to heal quickly. 

Becto-vaginal fistula, one of the more formidable complications, 
is not always satisfactory to treat. Sutures have been employed 
to close the wound in the rectum, when accessible, and employed 
with success ; they were applied, in the manner first alluded to, 
and a pessary or tampon placed in the vagina below to support 
them. 

Bupture of the perincBum, another complication, usually happen- 
ing during parturition, is sometimes very extensive, and involves 
the sphincter ani and rectum, thus forming a grave surgical 
case. 

The lacerated margins of the wound, if much torn, must be 
freed from shreds, and then brought together by sutures, either of 
metal, silk, or catgut. Cold-water dressings may then be applied, 
but it is generally preferable to dress with styptic colloid, collo- 
dion, or chinosoled glycerine. The sutures should be supported 
from the vagina by a tampon placed therein ; this will tend to 
prevent the passage of faeces tearing away the sutures in the 
floor of the rectum. 

Another complication is vesico-vaginal fistula, which very often 
can only be palliated by treatment, not cured. When the bladder 
is in its place, an attempt might be made to close the fistulous 
opening by suture, after making its margin raw, and then re- 
moving the urine at frequent intervals by the catheter. 

Occlusion of the Vagina. 

This sometimes occurs after parturition, as a result of injury to 
the mucous membrane, and may take place at any part of the 
canal, but always beyond the ^meatus urinarius. If recent, the 
new cicatricial tissue can generally be broken down by the finger, 
finger-nail, or finger-knife ; but if it has become firm and unyield- 
ing, careful dissection will be necessary to separate the sides of the 
canal. Should the adhesion be situated at an inconvenient distance 
from the vulva, a vaginal dilator will be required. 

Constriction or atresia of the vagina and vulva is sometimes 
met with in animals, being either congenital or acquired as the 
result of disease, and demanding surgical interference. The 
character of this will, of course, vary with the nature and situa- 
tion of the stenosis or atresia, but it will chiefly consist in making 
incisions to a depth commensurate with the exigencies of each 
case, and modified according to the anatomy of the part involved. 



530 OPERATIONS ON THE GENERATIVE APPARATUS. 

Lateral incisions, when they can be practised, are preferable to 
those made above or below, especially at the vulva, as the 
textures at the sides of that aperture have more vitality, and 
therefore cicatrise more rapidly, than at the superior commissure. 

Clitoeidbctomy. 

Excision of the clitoris has been performed in a few cases of 
nymphomania in Mares, but the result has not been satisfactory, 
and ovariotomy is always preferable. This organ is so rarely the 
seat of disease that it seldom, if ever, requires surgical treatment ; 
but its excision by the eeraseur or by ligature is such a simple 
matter, should removal be necessary, that it would be superfluous 
to describe the operation when the anatomy and relations of the 
clitoris are considered. 



CHAPTBE III. 

OPEEATIONS ON THE MAMM^. 

The mammae of the domestic animals are exposed to injury, and 
are also liable to functional disturbance and organic disease, which 
very often necessitates surgical intervention. The greatly developed 
pendulous udder of the Cow is most exposed to external damage, 
while its exalted vascularity when its milk-secreting function is 
most active, predisposes it to the different forms of inflammation 
due to its structure and the causes which give rise to that con- 
dition. The mammae are also sometimes the seat of new forma- 
tions and specific diseases; while their appendages, the teats, 
sometimes alone require operative treatment, without the glands 
or gland being interfered with. 

Wounds and other injuries of the mammse must be treated on 
general surgical principles. Sutures and antiseptic treatment 
are necessary if the wounds are extensive, in order to prevent 
suppuration and the occurrence of purulent or milk fistulse. 
Superficial wounds, and even deep wounds, after they are closed 
should be covered with some impermeable material, as collo- 
dion, and chinosol dusting-powder (chinosol, 1 part ; starch, 
4 parts) may be employed if that material is not at hand. 
Deep-seated bruises require much attention, as they are likely to 
involve the milk-ducts and secreting structures, which is usually 
indicated by the milk being tinged with blood or the presence of 
an ichorous fluid flowing from the teat. Here the use of antiseptics 
must be resorted to, not only on the surface of the gland, where 
it is injured, but also in the form of injection through the teat, if 
there is reason to suspect infection. The best agent for this 
purpose is chinosol (1 : 300 to 1,800). 

In nearly all injuries and diseases of the mammae, especially 
of the Cow, it is very essential to have the glandular mass 



OPERATIONS ON THE MAMM^. 



531 



suspended by a wide bandage or other means, so as to diminish 
the strain on the affected tissues, and favour the blood circula- 
tion (Fig. 505). Such a suspensory apparatus is also most 
valuable for retaining warm, humid material, such as lint, cotton- 
wool, spongio-piline, etc., saturated with chinosol solution, in the 
different forms of inflammation affecting the mammae. 




Fig. 505.— StrsPENsOBY Apparatus for the Cow's Udder. 



gftLDjOOWI t-OMDOH^ 



Fig. 506. — Milkietg Catheter or Tube, with Kings for Attachment of a Tape passing 

ROUND THE LOINS, AND SO RETAINING THE TUBE IN THE TbAT. 





Fig. 507. — Milking-Tube provided with a Shield. 




Fig. 508. — Milkinq-Syphok with Lateral External Opening. 



In injecting fluids into the milk-ducts, unless they are anti- 
septic, care should be taken to have the syringe perfectly clean 
and the fluids themselves free from active disease-producing germs. 

In order to withdraw the milk from the glands in the larger 
animals, and even in Sheep and Goats, milking tubes or catheters, 
and syphons, are most usefully employed (Kgs. 506, 507, 508) ; 
it is most essential that these are kept clean, and thoroughly 
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disinfected immediately before they are introduced into the milk- 
ducts. The same remark applies to probes and other instruments 
employed in diseases of the udder or teats. 

Abscesses in the udder must be treated according to indications 
and the prescribed principles of surgery. As a rule, they should be 
freely laid open without injuring the proper gland tissue, and, if 
necessary, drainage-tubes ought to be inserted ; through these 
tubes antiseptic fluids may be injected into the abscess cavity in 
some cases. 

Tumours are not at all rare in the udder of animals, and 
especially in that of the Cow and Bitch ; they are not infrequently 
malignant in the Bitch, but more rarely so in the Cow and Mare. 
The udder is often the seat of tubercular and actinomycotic 
deposit and growth in the Cow ; bothryomycosis of the udder has 
also been observed in that animal, as well as in the Mare. The 
removal of tumours, though generally possible, is not often 
attempted in the Cow, because of the permanent injury inflicted 
on the gland structure, and consequent decrease in its secretory 
function. Some tumours, especially those of actinomycosis and 
tuberculosis, it would not be expedient to submit to surgical 
treatment, especially if they have largely invaded the texture of 
the gland. In some cases the tumours can be extirpated by 
excision ; in others it may be necessary to remove a portion or 
the whole of a quarter, or even the entire gland. 

BXTIEPATION OP THE MaMM^. 

Amputation of a portion or the whole of the mammary gland 
is sometimes necessitated when it is affected to a more or less 
considerable extent with gangrene which threatens to extend, and 
nothing but extirpation of the dead portion will check it and save 
the animal ; when the gland is invaded by malignant disease, is 
the seat of tumour or cyst, or in any other circumstances in 
which the organ is seriously involved, and it is advisable in order 
to prolong the animal's usefulness and relieve its sufferings. 

Amputation of one or more divisions of the mammae, and also 
of the entire mass, has been effected on Mares, Cows, and Ewes, 
as well as Bitches. Partial excision is much more frequently 
required than total removal, but in all cases partial amputation 
is much more desirable than complete removal, in consequence 
of the serious damage an animal sustains if it is chiefly valuable 
for milk production ; and when the amputation is limited to a 
portion of the organ, the operator should always endeavour to 
spare the healthy texture as much as possible, especially if its 
normal secretion is likely to enter the milk-ducts of the teat 
belonging to the affected division, though only too frequently 
these ducts and the teat itself are involved. 

Instruments and Appliances. — A scalpel or bistoury ; dissecting, • 
torsion, and bulldog forceps ; ligature silk ; aseptic lint and 
jute ; wool and gauze ; chinosol powder ; tepid water ; sponges ; 
antiseptic fluid ; suspensory bandage. 
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Position. — It is generally necessary to place the animal in a 
recumbent position— the Mare and Bitch dorsicumbent ; the 
Cow latericumbent, the side of the gland to be operated upon 
being uppermost ; the Ewe and Goat may be placed dorsicum- 
bent or latericumbent, according to circumstaaces. The hind- 
limbs must be drawn well away from the mammary region. 

Opeeation. — It is generally advisable to administer an anaes- 
thetic or give a strong narcotic. The skin of the gland in the 
vicinity of the portion to be removed should be well cleansed, and 
the hair, if there be any, removed. 

In cases of gangrene, partial excision is effected by enlarging 
the opening by which pus esqapes, and separating the mortified 
tissues still adhering to the living parts of the gland by means 
of the fingers and handle of the scalpel, keeping clear as much as 
possible of the arteries, which must be tied if injured. When 
the separation is completed, ligatures must be placed round the 
principal vessels, the material being narrow ribbon or tape, as 
their walls are usually very friable, and easily torn or divided. 
If haemorrhage occurs, the actual cautery or a powerful styptic 
can be employed to subdue it. The surface of the wound is to 
be dressed with antiseptic powder, the application of which is to 
be continued until it ceases to emit a bad odour and a crust has 
formed over it. The animal's strength must be sustained by good 
food, and by stimulants and tonics if necessary. 

Technic. — When amputation is necessary under other conditions 
than gangrene, the skin over and around the part is washed with 
tepid water and soap ; if there are hairs they are clipped or 
shaved off; the surface is then sponged over with antiseptic fluid. 
A longitudinal incision is made through the skin, so as to expose 
the gland without wounding it ; or the part to be removed is en- 
closed in two semi-elliptical cutaneous incisions joining each other 
at their extremities, so as to remove the intervening portion of skin 
with the diseased mass ; in this way less dissection is required, 
and there is no superfluous integument to be got rid of when the 
amputation is accomplished, while a more regular and even cicatrix 
is ensured. If the tissues are largely infiltrated and the skin is 
adherent to them, of course it must be removed along with them 
under any circumstances. 

The lips of the skin wound are separated and dissected from 
the subjacent tissues, the handle of the scalpel assisting in this, 
and the part to be extirpated is fully exposed ; this is seized by 
hooks, and if not too heavy or voluminous, the operator himself 
can manipulate it with the left hand while he dissects with the 
right ; but if he cannot handle it this task must be confided to 
an assistant. The mass is carefully incised around its circum- 
ference while it is carefully lifted away. 

If one quarter, one half, or the whole of the organ is to be 
removed, the procedure is the same ; the mass is detached from 
the abdominal surface by breaking through the loose connective 
tissue by means of the fingers or by free incision with the knife, 
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taking care not to injure the abdominal muscles or tunic, especially 
towards the inguinal region, and ligating the more important 
bloodvessels that must be divided as the dissection proceeds; 
smaller vessels may be twisted or temporarily secured by the 
bulldog forceps. 

If the gland is excised in mass from the abdominal surface, 
it is only necessary to bring the borders of the skin together by 
means of interrupted sutures, and over it place pledgets of 
aseptic lint or other material ; but when the amputation has 
been limited to a portion of the mammae, pledgets of lint are 
usually packed into the wound, and the skin is drawn over them 
to some extent by means of the continuous suture. In both 
instances, after sufficient dressing has been applied, the suspen- 
sory bandage is placed over all. Drainage scarcely requires to 
be considered, as the position of the wound ensures that. 

The dressings are removed in one or two days, the surface of 
the wound is cleansed and dressed with antiseptic powder 
(chinosol by preference), and it is protected from rubbing or 
injury by covering with lint or jute and the suspensory bandage. 
Dry dressings should be employed, and a crust allowed to form 
over the wound, beneath which healing generally takes place 
rapidly. 

Injuries to the Teats. 

The injuries to the teats are wounds, which are most frequently 
produced in the Cow, rarely in the Mare, during the period of 
lactation, by the powerful traction of the offspring when the 
duct is empty, the milk scant, and the skin covering this part 
is fine and thin. Then the wound appears as a more or less 
deep, narrow, and sinuous ulcer, running around the teat, and 
having indurated and thickened margins. The indications are : 
prevent suckling, withdraw the milk by the teat syphon, keep 
the sore clean and dress it with chinosol ointment (chinosol 20 
parts, vaseline 110 parts, distilled water 20 parts),; it may also 
be lightly touched with nitrate of silver. The teat may be 
covered with an india-rubber capsule or ring. 

Sometimes this ulcer penetrates so deeply through neglect, or 
an ordinary accidental wound of the teat so incompletely heals, 
that the milk sinus is opened at the side, and a fistula results, 
through which the milk escapes instead of by the end of the 
teat, and the flow is nearly constant. This is a great annoyance, 
and a cause of loss in the case of milch Cows ; it is so difficult 
to remedy during the lactation period, that it is often necessary 
to wait until this ceases, when the fistula is readily cured. The 
ring teat syphon (Fig. 506) may be employed with advantage 
to withdraw the milk by the natural channel, if it is decided to 
attempt a cure during lactation, the syphon being allowed to 
remain in the teat for some time, by securing it there by a tape 
passing round the body, and treating the fistula with nitrate of 
silver and collodion. 
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Stenosis of the Milk-Duct. 

Closure of the milk-duct in the teats of the Cow, in which it 
most frequently occurs, may be due to fissures, disease or injuries 
of the skin at the end of the teat, and growths of various kinds ; 
it may also be congenital. The occlusion may be partial or com- 
plete. When due to disease, the symptoms gradually appear, 
but when congenital they are suddenly manifested immediately 
before or after parturition, when the gland becomes active ; then 
the udder is distended, but no milk issues from the teat, and the 
distention increasing, inflammation may result. In such a case, 
on examining the extremity of the teat under pressure from 
above, if the skin is alone the obstacle there will be a slight 
prominence where the opening of the duct should be; if the 
obstacle is higher, this prominence will not be seen. 

Tbeatment. — When the occlusion is only due to the skin, a 
small crucial incision through it at the prominence, by the 
bistoury or lancet, is generally all that is necessary. To prevent 
the wound closing, a disinfected probe should be passed into the 




B. 

Fig. 509. — Mobier's Teat Perforator. 
A, The entire instrument, half the usual size ; B, section of the cone, usual size. 

duct very frequently, or, better still, the ring syphon may be left 
in until the wound is healed. 

When the obstacle is higher up, attempts shouldbe made to dilate 
the stenosed duct by passing probes or bougies of different sizes 
beyond the obstruction, and leaving them there for some hours, 
after being secured by a tape round the body ; or small-sized ring 
syphons may be employed. Great care must be taken to keep 
these probes, bougies, or other articles passed into the teat, well 
cleansed and disinfected. 

If the obstruction cannot be passed by any of these, a fine 
trocar and cannula may be thrust up the duct until a suitable 
channel is made ; the trocar is then removed, and the cannula 
allowed to remain for some time, an easy matter if it is provided 
with rings at its lower end. A small plug of wood or cork will 
prevent the milk escaping from the cannula. 

In other cases where the atresia is due to tumour, adhesion, 
or thickening, it may be necessary to enlarge the duct by a 
perforating sound, such as that of Morier (Fig. 509) ; this is an 
iron wire about eight millimetres long and two in diameter, with 
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a ring at one end, and at the other a steel cone screwed on to it ; 
the cone has a very sharp point, and both sides have cutting 
edges at the widest part or base. This perforator is passed into 
the opening of the teat, pushed through the obstruction, and 
then gently turned round from side to side until no resistance is 
felt, when it is withdrawn, and a bougie or ring syphon intro- 
duced and kept there for some time. 

Amputation of the Teat. 

Amputation of the teat is nearly always performed on the 
Cow, in those cases in which obstruction of the milk-duct cannot 
be removed or overcome. 

The operation is best performed in the latericumbent position, 
though in some animals it may be attempted in the standing 
attitude, the hind-limbs being secured and the bull-holder applied 
to the nose. Amputation may be made at any part of the teat, 
according to the seat of obstruction. 




Fig. 510.— KiJHs'a Teat Forceps. 



Opbeation. — A sound, cannula, or small catheter, is introduced 
into the milk-duct, and the tissues of the teat are cut through in 
a circular manner, until the knife comes into contact with the 
catheter. When the latter cannot be passed sufficiently high, the . 
portion of teat to be removed may be cut off with sharp strong 
scissors. A still better plan, perhaps, is to employ Kiihn's teat 
forceps (Fig. 510), which seizes the teat transversely, and holds 
it so firmly that amputation can be easily effected between the 
blades. 

The haemorrhage is usually insignificant, and when the wound 
is kept dressed with a dry antiseptic (chinosol), a scab soon forms 
under which the healing process goes on rapidly. To prevent 
infection and to keep the wound clean, it is advisable to protect 
it by the suspensory bandage. If there is much discharge of 
milk, this may be checked by putting a flat or circular india-rubber 
ring around the stump of the teat. When the wound has healed 
the milk flows as usual.* 

* The diseases, injuries, and defects of t.lie mammae, and their treatment, are 
fully described in my work on Veterinary Obstetrics. 
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CHAPTEE IV. 

OPEEATIONS ON THE MALE GENERATIVE ORGANS. 

Operations on the male generative organs are much more 
frequent than those on the female sexual organs, and are practised 
with the same objects — to render the animals operated on more 
tractable and useful to man, by modifying the temper and disposi- 
tion, to induce precocity in development, to improve their flesh in 
quantity and quality when it is intended for human food, as well 
as to cure disease, rectify defects and deformities, and to facilitate 
the repair of injuries. 

Of all these operations, emasculation holds the foremost place 
with regard to frequency, a very large proportion of Horses and 
Cattle, as well as Stieep and Pigs, less frequently Dogs and Cats, 
having the semeniferous glands usually removed at an early 
period of life ; even fowls are not exempt. 

Otherwise the male sexual organs (excluding, of course, the 
penis, which we have dealt with in the Surgery of the Urinary 
Apparatus) do not often come under the attention of the 
veterinary surgeon. 

Sttrqioal Anatomy— Hoesb (Fig. 444, p. 444). — The aeminal glands, testicles, 
or testes, two in number, are situated in the abdominal cavity, in proximity to the 
upper rings of the inguinal canals, or they are lodged in these canals themselves, 
previous to or at birth, soon after which they are usually found externally in the 
scrotum.* This sac is placed between the tliighs, in the inguinal region, and 
the testes have found their way into it through the inguinal canals, each having 
passed through its own channel, and is suspended there, one on each side of the 
penis, by means of its vessels, but they are completely separated by a partition 
in the scrotum (septum scroti). 

The scrotum itself is a single pouch or sac, and is lined by several membranes. 
It is merely the portion of skin covering this part of the body, but it is thin, 
covered by very short fine hairs, and provided with numerous sweat glands, as 
well as sebaceous follicles, which render it soft to the touch, keep it pliable, and 
modify the effects of friction during progression. On the middle of its surface it 
shows a longitudinal seam (raphe), which corresponds to the internal median 
septum that separates the testes. 

The scrotum is closely lined by a rosy-tinted membrane, the dartos, composed 
of elastic tissue and non-striped muscular fibres, which forms a contractile pouch 
that reaches the lower (inguinal) ring of the inguinal canal, from the margin of 
which it spreads to the neighbouring parts, adhering closely to them, and, 
gradually becoming thinner, it is prolonged into the prepuce, and even on to the 
penis itself ; it also passes between the thighs, and merges into the abdominal 
tunic. This contractile tunic forms two pouches, a right and left, and is in 

* Anomalies sometimes occur, not only in the situation, but also in the 
number of the testes ; they have even been reported as altogether absent, very 
rudimentary, or very defective in structure. In the domestic Mammals they are 
sometimes retained in the abdominal cavity (in the Elephant always so) or inguinal 
canals in adults. In other recorded instances they have been discovered adhering 
to the diaphragm, or lying in the sublumbar region ; while external to the body 
they have been met with beneath the skin of the flank, beneath the abdomen and 
away from the scrotum ; even beneath the chest, and in the crural canal. Three 
and four testicles are stated to have been found in the Equine species. 
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reality a double membrane, the inner sides of which ascend in the middle to 
constitute the partition between the testes, though they (the inner leaves) are 
kept apart superiorly for the passage of the penis between them. This septum 
corresponds to the raphe on the external surface of the scrotum. The dartos is 
related to two other internal tunics, but is separated from them by an abundance 
of lamellar connective tissue, which at a particular point becomes very dense, 
and forms a cord that strongly connects one of these tunics with the dartos. 
This tissue has to be torn through in what is called the ' covered operation ' 
in castration. 




FiQ. 511.— The Testes and Spermatic Cords. (After Cadiot.) ' 
a, Testis in its tuuica vaginalis communis ; &, testis exposed. 

It is the contraction of the dartos which causes the peculiar vermicular-like 
movements sometimes observed in the scrotum, the skin of which it also corru- 
gates, and in this way aids the crcmaster muscle in raising the testes. When it 
is not in a state of contraction the skin of the scrotum is smooth and even, and 
the testes pendulous. 

The cremasler muscle, cremasteric fascia, or tunica erythroides, is an incomplete 
tunic, a dependency of the internal oblique miiscle of the abdomen, in the form . 
of a bright red band of muscle that arises from the inner or peritoneal surface of 
the ileo-lumbar aponeurosis, and descends through the inguinal canal into the 
scrotal sac, covering outwardly the tunica vaginalis at its middle part, and 
terminating in a number of small tendons, which are inserted into the next tunic 
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{infundibuU/orm fascia), to which this (the cremaster) is otherwise united by an 
abundance of conueetive tissue. It is the contraction of this muscle that causes 
the sudden ascent of the testes. 

The fibrous tunic known as the infundihuUform fascia is very thin, and is 
really a continuation of the trausversalis fascia of the abdominal wall. It 
is related externally to the cremaster and dartos, and internally to the tunica 
vaginalis, to which it forms a complete covering, and to which it is intimately 
adherent, thereby strengthening it. 

The tunica vaginalis, the innermost layer of the sac in which the testis is 
suspended, and which is only a diverticulum of the abdominal cavity, is merely 
a continuation of the serous membraue lining that cavity — the peritoneum — which 




Fig. 512. — Vertico-Thansverse Section of the Generative Organs of a Horse. 
From a frozen speciuen, (After Schmalz.) 

o, Right testis ; h, left testis ; e, c, mediastinum testis ; d, d, epididymi ; e, e, e, scrotum ; 
/, septum scroti ; g, g, g, g, dartos ; h, h, h, h, tunica vaginalis communis ; i, i, tunica 
vaginalis propria ; j, j, j, j, cremaster muscle ; k, k, vas deferens ; I, I, I, L, scrotal cavity ; 
m, ?n, tunica vaginalis propria enveloping the vessels and nerves of the testes ; n, 71, corpus 
cavemosum of the penis ; o, 0, corpus spongiosum ; %i, urethra. 



has been carried by the testis during its descent through the inguinal canal and 
beyond the inguinal ring, where it is covered by the tunics just described, and 
to which the collective ternT ' scrotum ' is usually applied. This serous pouch 
is vertically elongated, slightly inclined downwards, inwards, and backwards ; 
the bottom is pyriform, and contains the testis and its epididymis ; the middle 
portion is narrow, and through it passes the spermatic cord, while the upper part 
or opening maintains communication with the abdominal cavity, and affords a 
passage for the spermatic bloodvessels and vas deferens. When the opening is 
abnormally wide a loop of intestine may enter it and lie alongside the testis in the 
sac, giving rise to inguinal or scrotal hernia. As in the abdomen, this tunic is 
divisible into two portions— a parietal and visceral. The former, usually desig- 

35 
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nated the tunica vaginalis cmnmunis or reflexa, lines the scrotal poueh just 
described, while the latter is named the tunica vaginalis propria, and covers the 
testes and spermatic cords. These two layers are made continuous by a serous 
connection, or frienum, analogous to the mesentery which sustains the floating 
colon, and, like it, is formed by the junction of the two layers. This band is 
flat, elongated from above to below, extends from top to bottom of the sac, and 
is attached by its upper border to the posterior side of the spermatic cord, while 
its lower end passes over the epididymis, and is fixed to the testicle ; above, it is 
continued into the abdominal cavity in accompanying the different vessels com- 
posing the cord. A small quantity of serous fluid is usually present in the 
. tunica vaginalis, which when in excess constitutes hydrocele. Such are the 
different membranes or tunics composing the external pouch containing the 
feste, commonly termed the scrotum. 




Fig. 513. — Right Testis exposed by cutting through the Scrotum, Dartos, 
AND Tunica Vaginalis. (After HeriBg.) 

tti Testis ; h, epididymis ; c, continuation oftheopididymisin thesperpatic cord ; d, spermatic 
bloodveesels passing to and from the testis ; e, tunica vaginalis propria thrown back ; 
f, /,■ posterior baud attaching the tunica vaginalis to the spermatic cord ; g, ligament of 
the epididymis ; A, scrotal raph4. \ 



As has been said, each testis is lodged in a separate division of the scrotum, in 
which it is suspended horizontally and longitudinally by a cord that passes from 
the abdominal cavity through the inguinal canal ; the left testis is usually heavier 
and larger than the right, and in consequence hangs lower. For instance, in a two- 
yeai*-ola foal the right testis may weigh from six to eight ounces, and the left will 
be one to two ounces more. The testis is somewhat ovoid in shape, slightly 
flattened on both sides, its inferior border being much more convex than the upper, 
which is almost straight, and has the spermatic cord attached to it, as well as the 
epididymis. The latter is the excretory canal of the gland, and is formed by the 
union of its efferent ducts ; it is an elongated body situated at the upper margin, 
though rather to the outer side ; its middle portion is attached to the testis by a 
very short ligament — a continuation of the tunica vaginalis propria and com- 
mun s, while the extremities are enlarged and adhere closely to the gland ; the 
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largest of these {globus major) is commonly termed the 'head,' and contains 
nearly all the efferent ducte ; it is situated anteriorly. The smaller end of the 
epididymis {globus minor), or ' tail,' is situated posteriorly, is more detached, and 
is curved upwards to become continuous with the vas deferens ; there is seldom 
more than one efferent duct near it, and this is more voluminous and less flexuous 
than the ducts in the head. All the ducts converge to form the vas deferens, a 
canal about the thickness of a goose-quill, which is at first flexvious, then becomes 
straight, and passing upwards joins the bloodvessels of the testis to constitute 
the spermatic cord (testicular portion), accompanying them, however, only as far 




Fig. 514.— Left Testis enci.oseh in the Tunica Vaoinaus CoMMOina, theohgh which 
ITS PosTERioB PoETioN IS APPAKEHT. (After Bering.) 

a 6 (J as in Fig. 613 ; i, i, oremaater muscle ; k, k; vein of the prepuce ; I, dense connective 
' ' ' tissue which must be incised in castration by the ' covered operation.' 

as the abdominal ring, where it leaves them on entering the pelvic cavity and 
crosses obliquely the ureter and remains of the umbilical artery to become 
inflected backwards above the bladder, where it suddenly dilates (bulbous por- 
tion) and is prolonged as far as the neck of that viscus ; here it terminates, after 
passino- beneath "the prostate gland by a sudden constriction, where the vesiciUa 
seminalis commences, and is continued by the ejaculatory ducts. The vas 
deferens is sustained in the vaginal sac by a very short serous fold, a dependency 
of the tunica reflexa, the two layers of which envelop it and the spermatic blood- 
vessels to constitute the spermatic cord ; externally the duct is composed of a 

35 — 2 
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fibrous tunio, and a muscular coat having three layers of non-atriped fibres 
passing in different directions ; it is owing to the thickness of these that the 
vas deferens appears as a hard rigid cord. 

What is termed the spermatic cord is composed of the vas deferens and the 
testicular bloodvessels and nerves. The bloodvessels are the spermatic artery 
and veins, which are placed in front and to the outer side of the duct. The 
artery is very long, and describes a great number of very remarkable flexions and 
convolutions before it enters the upper border of the testis, a little behind the head 
of the epididymis ; while the radicles of the spermatic veins, issuing from the same 




Fig. 615.— Eight Testis of tbe Horse. (After Leisering.) 

a, Scrotum opened and drawn upwards ; 6, tunica vaginalis propria pull, d back ; c, cremaster 
muscle crossing the latter ; d, concavity in the tunica vaginalis which surrounds the tail of 
the epididymis ; e, f, y, tunica -Vaginalis propria ; h, testis ; i, middle of the epididymis 
covered by the tunica vaginalis propria ; j, head of the epididymis (ulobus major) : A, tail 
of the epididymis (globus minor) ; I, vas deferens ; m, bloodvessels of the testis— pam- 
pimiorm plexus ; re, intact scrotum of left side. 

point, present a wonderful flexiform and very complicated arrangement— enlacing, 
turning, and inflecting themselves in a thousand ways around the convolutions 
ot the spermatic artery, ascending in this manner, with frequent varicose dilata- 
tions, as an elongated mass, which, with the flexuosities of the artery, constitute 
the pampiniform plexus, towards the abdominal ring, where they unite to form 
two venous trunks. The spermatic cord itself is supplied with blood by a special 
artery—the cremasteric— a slender vessel" that also gives off several ramuscules to 
the peritoneum, iliac glands, and vas deferens. 

^^f^ *''* """^^'f'^s lymphatic vessels which accompany the veins, and are, 
witn them, attached to the spei-matic cord by loose connective tissue. 
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The nerves are derived from the sympathetic system, the bloodvessels forming 
a small particular plexus around the artery. 

On the serous covering of the cord, or, rather, between the peritoneal layers 
that form the posterior septum and connect the parietal and visceral membranes, 
is a band of non-striped muscular tissue passing from the tail of the epididymis, 
the tunica albuginea of the testis, and the pampiniform plexus to the abdominal 
ring; this is the 'internal eremaster,' which, like the external, is capable of 
drawing the testis upwards. 

Related to the testes are the vesiculce seminales, the prostate glamd, and Cowper's 
glands, but these very rarely require operative treatment in animals. The 
vesiculse seminales are two oval pouches, with a smaller supplementary one 
between, lodged in the pelvic cavity, above the bladder and the vasa deferentia. 
Each vesicula has an ejaculatory duct that conveys the semen into the urethra, 
and not only in entire Horses but also in Geldings this canal sometimes becomes 
obliterated, and the accumulation of the secretion in the pouch then distends 
this until it attains large dimensions. The prostate gland is also situated in the 
pelvic cavity, at the commencement of the urethra, and lying across the neck of 
the bladder, with a lobe on each side of that part to which they are closely 
attached ; it also covers the terminal extremities of the vasa deferentia and 
ejaculatory ducts, as well as the neck of the vesiculae seminales. Its viscid 
secretion is ejected into the urethra, and in certain cases it becomes so enlarged 
that it may check the flow of urine from the bladder. Cowper's glands are like- 
wise placed one on each side of the urethra in the perineal region, but above the 
ischial arch. They are globular bodies, denser in structure than the prostate, 
and are enveloped in the fibres of the compressor muscle ; their mucous secretion 
is thrown into the urethra immediately before the semen, by several rows of 
openings. 

EffMiNANTS— Bull (Kg. 447, p. 448). — In this animal the scrotum is always 
of a pale colour, but the internal layers are similar to those of the Horse. The 
testes are very voluminous, oval in shape, but vertically elongated, the tail of 
the epididymis being a small free appendage inflected inwards at the upper end of 
the gland to become continuous with the vas deferens ; while the head is wide 
and flat, and partly covers the anterior border of the testis, the middle portion 
of the epididymis being merely a narrow cord lying on the outside. The sper- 
matic cord is composed as in the Horse, and passes into the abdominal cavity in 
the same manner ; it may be observed that the abdominal ring is much smaller 
than that of the Horse, and is situated nearly at the junction of the two branches 
of the sartorius muscle. 

The testes with their envelopes form a pendent mass, with a constricted neck, 
and occupy the inguinal region. 

Cowper's glands are absent, while the prostate gland is comparatively small, 
and is prolonged on the membranous portion of the urethra. The vesiculae 
seminales are somewhat different in appearance to those of the Horse, and, besides 
being less in s'ize, are only two lobes. 

In the Ram the disposition of the testes and vasa deferentia is similar to 
that of the Bull. There is no prostate gland, but there are two small Cowper's 
glands. 

Boar. — In this animal the testes are round, and are situated in the perineal 
region ; the scrotum is narrow, and not detached from the body as in Equines 
and Ruminants, the two pouches containing the testes appearing merely as two 
prominences on the surface of the perinseum. The tail of the epididymis is very 
voluminous, and the vas deferens has no pelvic dilatation. The vesiculse 
seminales are comparatively very large, and with regard to disposition are inter- 
mediate between those of the Horse and Bull. There are two prostates, one dis- 
posed as in the Horse, the other as in the Bull. 

Carnivora — Dog. — ^The testes of this animal are situated in the perinjeum, 
and are distinctly detached from the body ; they are oval in shape. There are 
no vesiculse seminales nor Cowper's glands, and the prostate gland, consisting of 
two lobes, surrounds the neck of the bladder. 

Cat. — ^The testes are formed like, and placed in the same region as, those of the 
Boar. There are no vesiculse seminales or prostate gland, but Cowper's glands 
are present, though they are very small. 
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Poultry. — In the male Fowl the testes are found throughout life in the sub- 
lumbar region of the abdominal cavity, behind the lungs, and below the anterior 
extremity of the kidneys, in front of the three last ribs, where they are held in 
position by the parietal peritoneum. They are close together, and in contact 
with the bloodvessels. Their form is usually oval, and their size varies with the 
different species of bird, as well as at difi'erent times ; at the breeding-season 
they are greatly developed. There is no proper epididymis, the vas deferens 
passing from within the posterior extremity of the testis, and continuing in a 
flexuous manner backwards, it approaches the ureter on its own side when both 







Fio. 516.— Genital Organs of a Male Fowl. (After Peuch and Toussaint.) 

1, Testis ; 2, 2a, vas deferens of each side ; 3, 3, ureters ; 4, cloaca ; 5, 6, kidneys; 6, posterior 
aorta ; 7, posterior vena cava ; 8, 9, 10, three last ribs ; 11, pelvic bones. 

go alongside the kidney, the vas deferens opening into the cloaca by a particular 
orifice. In the duck there is, near the termination of this canal, a small oval 
vesicle which is always full of spermatic fluid. 

Opebations on the Peostate. 

The prostate in animals is very rarely involved in those condi- 
tions that so frequently require operative interfeisence in Man, 
and the Dog is more often the subject of prostatic derangement 
than any other of the domestic creatures, probably because it is 
large in Carnivora. 

Acute and chronic pi;ostatitis have seldom been met with in 
the Horse and Ox, but frequently in Dogs. It may be due to 



OPERATIONS ON THE MALE GENERATIVE ORGANS. 545 

traumatic injury, or arise from cystitis or urethritis, or other 
irritation of the urinary passages. This condition is denoted by 
difficulty in micturition and defsecation, which are generally 
accompanied by pain, and sometimes febrile symptoms. On 
exploration of the rectum, the prostate is found to be greatly 
enlarged, tense, and very painful on pressure. 

Soothing applications to the perinseal region, hypodermic injec- 
tions of morphia, cathartics, and removing the urine by catheter, 
or, if this is not possible, by ante-pubic puncture, is the medical 
and surgical treatment. When the inflammation passes on to 
suppuration, the abscess may open into the urethra or rectum, 
or at the perinaeum ; fistulsB will probably form. 

When medical treatment does not check the tendency to 
suppuration, and abscess is present, this should be opened at 
the most favourable point, which may be at the perinseum or in 
the rectum, by a covered bistoury. If in the latter, the faeces 
are cleared away by enema, followed by irrigation with chinosol 
or boric solution. 

Hypertrophy of the prostate is not at all uncommon in old 
Dogs, and may be so great as to obstruct the flow of urine. This 
is the chief symptom, and an examination per rectum will discover 
the gland enlarged, dense, and painless on pressure. In this 
condition medical treatment is of little avail, and castration offers 
the only chance of relief, this operation being generally followed 
by considerable decrease in size of the prostate. Until this 
diminution has taken place to a sufficient extent, the urine may 
be withdrawn by catheter, or, if that be impossible, by ante- 
pubic puncture, in which the aspirator will be found most 
useful. 

Operations on the Scbotum. 

The scrotum is sometimes injured externally, this accident 
being more common in the Dog than in other animals, because of 
the exposed position of this part. Contusions and wounds are 
the most frequent injuries, and they may be more or less serious 
according to circumstances, and are to be treated on correspond- 
ing surgical principles, with antiseptic precautions. The scrotum 
may be so deeply wounded that the testicle is exposed, and if it 
is not injured it ought to be cleansed, returned, and the wound 
\, closed by sutures. The strain on these can be much diminished 
by a suspensory bandage ; indeed, this bandage will be found of 
the greatest advantage in treating several diseases and injuries in 
this region, especially in the Horse and other animals. It is 
made of strong cotton cloth, or even of canvas for large animals, 
and is triangular in shape ; to each angle at the base is attached 
a long piece of tape, and to the apex two pieces, on each side ; the 
base is placed forwards, and the tapes at each angle tied over the 
loins, while the apex is brought back between the hind-legs, its 
tapes being carried upwards on each side of the tail and fastened 
to the others across the back. A special testicle-suspender for 
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the Horse has been made of india-rubber, and is particularly useful 
and convenient (Fig. 517). 

If the testicle is so seriously damaged that it is likely to lose 
its function, or if, owing to lapse of time, it has become inflamed 
and adherent to its envelopes, then it will be necessary to remove 
it in the manner hereafter to be described. 

The same remarks may be applied to severe contusions of the 
scrotum, involving the testicle, in which not only is there hsemor- 
rhage into the connective tissue of the scrotum, constituting 
^parietal hcsmatocele, but effusion of blood may be more or less 
extensive into the scrotal sac, vaginal hematocele, and also into 




Fig. 517. — India-rubber Testicle-Suspender for the Horse. 

the testicle itself, in which case it may be only slight, or the 
glandular tissue may be transformed into a mass of bloody pulp. 
When such accidents have taken place, the swelling is rapid, and 
sometimes very considerable, the skin is tense and shining, and 
crepitation may be detected ; gangrene may set in, and then there 
can be no doubt as to the nature and seriousness of the case. 

In slight contusions, warm fomentations and the use of the 
suspensory bandage are usually all that is necessary to promote 
recovery ; but in the more serious case, and particularly in 
testicular haematocele, castration should be resorted to as soon 
as possible, and antiseptic treatment scrupulously carried out. 

Hydeooelb. 

Effusion of fluid into the sac in which the testicle is suspended, 
has been observed in the Horse, Bull, Earn, and Goat. It is 
generally the result of vaginalitis, and not infrequently coexists 
with ascites, inguinal hernia of some duration, or disease of the 
spermatic cord. It may also be due to external injury. The 
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fluid is nearly always situated between the visceral and parietal 
layers of the tunica vaginalis communis (scrotal hydrocele) ; in 
rare cases it is contained in the duplicatures of this tunic which 
surround the spermatic cord (hydrocele of the spermatic cord). 
In scrotal hydrocele the quantity of fluid varies in the Horse 
from a few ounces to several pints. When the hydrocele is due 
to inflammation, accompanied by the formation of false mem- 
branes, the fluid may be found in multilocular sacs. 

In scrotal hydrocele the scrotum is more or less enlarged at its 
lower portion, sometimes to a very great degree — being from the 
size of a cocoanut to that of a man's head — and is pyriform in shape. 
It is soft, elastic, fluctuating, and painless, and the fluid can be 
readily moved about, unless it is divided into cavities by false 
membranes. The testicle always occupies the postero-interior 
part of the tumour, and can be easily felt. This, together with 
the shape of the swelling, the absence of heat and pain from the 
scrotum, its smooth, even surface, and the elastic, fluctuating feel, 
sufi&ce to distinguish this condition from inguinal hernia, and also 
from sarcocele ; but the diagnosis is rendered more assured by an 
exploration of the abdominal ring per rectum. 

Hydrocele is sometimes treated by local remedies, such as 
repeated mild vesicants, but they are generally ineffective. The 
fluid can be removed by means of a fine trocar and cannula, 
or by the aspirator; but it nearly always reaccumulates, and 
repeated punctures may do harm by inducing septic infection. 
After the fluid has been withdrawn in this w5.y, tincture of iodine 
(freshly prepared) has been injected into the cavity, and in some 
instances with favourable results. But, as a rule, the only satis- 
factory surgical treatment is castration, when retention of the 
testicle is not essential to the usefulness of the animal ; and in this 
operation, if the spermatic cord is involved, the clamp should be 
employed. If there is any doubt as to the existence of hernia, 
the procedure in exposing the testicle is the same as in the 
covered operation, a small incision being made through the tunica 
vaginalis communis, above the epididymis, and parallel with the 
cord. Through this opening the interior can be explored, and if 
neither intestine nor omentum be found, torsion may be applied 
to the cord (one or two turns), ^d the curved clamp placed as 
high on it as possible. If intestine or omentum is found, how- 
ever, the ' covered operation ' is to be resorted to. 

Vaeicocele. — Saecocele. 

Varicose dilatation of the veins of the spermatic cord is some- 
what rare in animals, and has only been observed in the Horse 
and Bull, and then usually in old subjects. In some cases the 
spermatic arteries were involved, and opened into the veins. 
The cord was greatly enlarged, forming an elongated, irregular, 
soft tumour, which, from the appearance and size of the scrotum, 
might have given rise to the notion that hernia was present. A 
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careful examination, however, in most of such cases will prevent 
any mistake, and especially if pulsation is felt in the tumour. In 
rare cases the pampiniform plexus is enormously dilated and 
elongated, and when associated with varicocele is somewhat 
puzzling to distinguish, but with care and patience this can 
be done. 

Tumours of the epididymis and of the testicle (sarcocele) are 
not infrequent in the Horse, Ass, and Bull, as well as the Boar, 
and sometimes attain a great size. When the testicle is involved, 
its surface may be quite smooth, or it may be lobulated or nodu- 
lated, this depending greatly upon the nature of the disease that 
produces the enlargement. Sometimes this may be carcinoma, 
which in many cases extends to the spermatic cord, and also 
affects the sublumbar lymph glands. 

For varicocele and sarcocele, the operation of castration is 
usually the only remedy. This operation will be described 
immediately, but in the meantime it should be remarked that, 
in performing it for the cure of these morbid conditions, certain 
things have to be noted. When possible, the 'covered opera- 
tion' should be preferred if the testicle and epididymis are only 
involved, a convex clamp (or clam), or a ligature being placed as 
high above them, and as near to the inguinal ring, as possible. 
This being firmly secured, the testicle may be removed by the 
ecraseur. In cases of varicocele the covered operation may not 
be possible, so that it will be necessary to open the vaginal sac, 
and apply the clamp or ligature high above the enlargement, 
great care being taken not to tear the bloodvessels, the coats 
of which are usually very friable. In all cases, if the clamp 
or ligature is firmly fixed on the sound part of the cord, the 
testicle and portion of the cord it is desired to remove can be 
taken away at once. If there is effusion into the scrotal cavity, it 
may be advisable, before throwing the animal down for operation, - 
to evacuate it by means of the trocar and cannula, or the aspirator. 

EMASCULATION, OR CASTRATION ; ORCHEOTOMIA ; 
ORCHIDECTOMY. 

Excision of the testicles of animals has been practised from the 
very earliest times, the Horse, Ass, and Mule being most fre- 
quently operated upon, with the object of rendering them more 
tractable and serviceable, and probably in war-time less likely to 
reveal their presence to the enemy, because of their silence ; as 
castrated horses have not the same tendency to neigh that entire 
ones have. Though Horses were emasculated from time im- 
memorial in England, yet it is noteworthy that it was not until 
the reign of Henry VIII. that Mares were deprived of their 
ovaries (spayed), i Eemoval of the testicles is now undertaken in 

^ In addition to being one of the commonest operations to which animals are 
subjected, castration is perhaps the most ancient. Moaes is supposed to refer to 
it (Lev. xxii. 24), but it is very doubtful if the Hebrews ever resorted to it ; and 
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the domestic animals generally on ecdnomical grounds. Their 
excision may be necessary in consequence of disease, defect, or 
deformity ; or it may be to render the animals more amenable to 
management. Thus, Horses, Asses, and Mules, as well as Oxen, 
when deprived- of their testicles, can associate with or be safely 
employed along with Mares or Cows, and even with each other ; 
while to man they are much less dangerous, and are greatly more 
tractable and useful. The operation also renders the flesh of 
those animals used for food much less unpleasant, more palatable 
and succulent, and of better quality. Indeed, it brings about 
a wonderful alteration, not only in the physical condition of the 
animals subjected to it, but in their disposition. Their appear- 
ance is more or less changed ; their form and voice are modified ; 
they are more inclined to fatten quickly ; they are much less 
aggressive, and are more docile and tranquil, ceasing more 
especially to seek the female.' The Sheep grows more wool, and 
that of a better quality. In fine, from many points of view, 
castration is an operation of great economical importance, and 
is therefore most extensively practised wherever animals are 
reared and utilised by man. It is also resorted to for the rehef 

the term ' Ox,' when mentioned in tlie Bible, may be accepted as only meaning a 
young Bull fit for ploughing. Nevertheless, it has been asserted that the Israelites 
practised it, and that they learnt it from the Egyptians, that nation having 
acquired it from the Assyrians and Ethiopians. According to Hesiod, the opera- 
tion was already known to the Greeks for centmies. Xonophon also gives us to 
understand that the Persians knew of it. These authorities speak, as Homer 
does, of emasculated Horses, Oxen, and Dogs. Aristotle refers to the castration, 
or rather spaying, of female Camels, Sows, and even Birds. The Romans ex- 
tended the operation to all the domesticated animals, even, it is said, to Fishes. 
Mago, the Carthaginian, is the first to mention clamps as employed in its per- 
formance, and Varro and Pliny mention the most favourable age for having 
recourse to it. Apsyrtus alludes to cauterisation for it, and Vegetius about the 
same period mentions tetanus as a, consequence of it ; while Rusius at a later 
time speaks of hernia, and Estienne (a.b. 1565) of amputation. Riisixis con- 
sidered castration by means of the knife as dangerous, and recommended beating 
the testes, or, in the case of Cattle, twisting them off. 

In England the operation was known to the Celts, and Geldings are frequently 
referred to in the Welsh laws. The English, says Polydore Vergil, were wont to 
keep herds of Horses in their pastures and common fields, whereiore castration 
became necessary ; but the animals operated upon were used only by the lower 
people. In Germany it was also well known from a very early period, and, 
according to Vogel, certainly before the word ' Wallaohe ' came into use — a word 
now employed to designate a Gelding or castrated Horse, but which was derived 
from the long-time custom of importing such animals from Wallachia. It may 
be noted that Berenger thought the fashion of using Geldings was Turkish or 
Hungarian in its origin ; and it is probable that in France the name given to 
such Horses — cheval hongre — may have had this derivation. 

Geldings were probably much more employed in classical times than in the 
Middle Ages, when noblemen considered it undignified to ride them. But then 
the wearing of heavy armour by horsemen necessitated the use of the heaviest 
breeds of Stallions. Grimestone, in his ' Generale Historic of Spaine,' speaks 
with great contempt of cavalry mounted upon Geldings or Mares. With the fall 
of the feudal system and the introduction of gunpowder, light castrated Horses 
and Mares were taken into favour for riding purposes. Nowadays Stallions are 
rarely utilised except for breeding purposes. 
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or cure of some abnormal conditions, such as disease of the testicles 
themselves or their appendages, scrotal or inguinal hernia, etc. 

Perhaps no operation to which animals are subjected is more 
diversely practised, and it is carried out in the most primitive 
and painful, as well as in the most scientific and humane manner. 
The most brutal mode of abolishing the procreative faculty by 
destroying the testicles, especially in Bovines, is that known in 
the Bast as ' mulling,' in which the glands are destroyed, in situ, 
by beating or crushing them with a wooden mallet ; and beating the 
spermatic cord with a mallet against a block of wood was practised 
at one time, and is perhaps now, in the North of Scotland, and in 
some parts of France.^ Another very painful method- of removing 
them is sometimes practised, by applying a clamp or tight ligature 
over the skin and high up around the neck of the scrotum, leaving it 
there until the entire mass sloughs away. In exceptional cases such 
a course may be necessary, but they must be very rare, and to 
obviate at least some of the suffering, an endeavour should always 
be made to exempt the skin from constriction, even though this 
exclusion might render the operation a little more protracted and 
difficult. 

Oftentimes, also, the operation is performed by those who are 
destitute of anatomical, surgical, and pathological knowledge, and 
work in a merely mechanical fashion ; consequently, it not infre- 
quently happens that the animals submitted to them suffer unduly, 
while the mortality is occasionally great. 

To describe all of the many methods of performing the opera- 
tion of castration would be as useless as it might be considered 
tedious ; so that only those which are recognised to be the best, 
and are therefore usually adopted, will be dealt with. 

CASTRATION OP 80LIPEDS. 

Horses, Asses, and Mules may be operated upon in the standing 
or recumbent position. The age at which the operation may be 
performed is not limited, from a few months to twenty years 
being often noted. When it is required to prevent procreation, 
however, the earlier it is adopted the better ; as then the animal 
suffers less, and, as a rule, recovers more rapidly than when it has 
reached adult life. 

Much, however, will depend upon circumstances, such as the 
health of the Colt, its development, spirit, etc. Large numbers 
are emasculated when three months old, and with uniform success. 
It has been remarked that with them the tumefaction and inflam- 
mation consequent on the operation are less, the danger of injury 
to the animal during the operation is not so great, hernia is not 

' A similar and as cruel a mode of destroying the function of the testicles is 
practised on the Reindeer in Lapland, according to Bayard Taylor : ' The male 
Deer used for draft are always castrated, which operation the old Lapp women 
perform by slowly chewing the glands between their teeth until they are reduced 
to a pulp, without wounding the hide' ('Northern Travel,' London, 1858, p. 124). 
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SO frequent, excessive hsBmorrhage does not occur, the dejection 
and indications of pain are less apparent, and they thrive better 
afterwards. The usual age is, however, from three months to 
two years. Of course, if resorted to because of disease, accident, 
or vice, age cannot be considered, and the operation has been 
quite successful, so far as the castration is concerned, in old 
animals. 

The season of the year and the weather prevailing has doubtless 
an influence on the result, spring or autumn and mild, dry weather 
being generally preferred ; a cold east wind is very adverse.^ If 
possible, the animals should be sheltered until they have recovered 
from the effects of the operation. For a day or two previously 
the diet should be restricted and laxative ; on the day of operation 
no food or water ought to allowed, and for two or three days 
afterwards it may be limited in quantity and easy of digestion. 
Scrupulous cleanliness in the surroundings, and also in the per- 
formance of the operation, should be observed, and antiseptic 
precautions cannot be too carefully attended to. The animal 
should be in good health, and there ought to be no infectious 
diseases about. 

Before operating a careful examination should be made as to 
the condition of the scrotum, prepuce, and adjacent parts, and 
especially with regard to the absence or presence of scrotal or 
inguinal hernia, and also as to whether the testes are descended. 

When both testes are accessible and in the scrotum, which is 
commonly the case, the animal is said to be phanerorchid (<^ave/)os, 
manifest, opxK, testis) ; when only one gland can be felt, it is then 
a cryptorchid (k/ootttos, hidden, o/>x'Si testis) ; and when both are 
absent externally the horse is designated anorchid (dv, without,^ 
opx's, testis). Cryptorchid Colts are not so rare as anorchids, but 

' The notions prevailing in England with regard to the castration of Horses 
some centuries ago were a mixture of common-sense, ignorance, and superstition. 
For instance, Thomas Blundeville, of Newton Flotman, Norfolk, in his book on 
the 'Breeding of Horses,' published about 1565, writes, in the chapter on the 
' Guelding of Colts ' : ' Yea, to be guelt (castrated), as some authores say, is such 
a cooler, as it tameth both man and beast in their greatest madness, and clean 
healeth them of that disease when nothing else will. Moreover, Gueldings do 
not neigh so often nor so loud as stoned (entire) Horses do. . . . Wherefore, I 
think it good here to show you the age and at what time of the year and hour it 
is best to gueld such Colts. And, first, as touching the age, it is best done when 
the Colt is almost two years old, for to gueld. him younger will hinder his growth 
very much. Again, if he be much older, his neck will wax great, and the strings 
of his stones (testicles) will be so hard and strong as they will not be broken, but 
must neeis be cut, which, as Russius sayeth, is very dangerous. Albeit out 
guelders here in England be so cunning and expert in that faoultie as they make 
no matter thereof ; for they will cut (emasculate) both old and young at what 
ago soever they be, and warrant them to do well enough. And some, I assure 
you, do evil enough, and specially if the best time for that purpose, as well of 
the year as of the moon, be not duly observed. Wherefore, I would wish you to 
suffer none of the guelders to take your Colts in hand, unless it be in the spring, 
as in May or June, or else about the fall of the leaf, as also when the moon is on 
the wane, for these two seasons are most temperate — that is to say, neither too 
hot nor too cold, the excess of either of which qualities is very noysome to those 
that be newly guelt, and causeth many to peake out.' 
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though both are comparatively infrequent^ yet the operator must 
be prepared to encounter them, and remove the non-descended 
organs, whether they be located in the inguinal canal or in the 
abdominal cavity. 

The position in which the operation is performed may be the 
standing, laterieumbent, or dorsicumbent, according to circum- 
stances, or the fancy or convenience of the operator. The standing 
operation is only resorted to in the case of phanerorchid horses, 
the laterieumbent and dorsicumbent positions being those most 
frequently chosen for phanerorchid, cryptorchid, and anorchid 
animals, and particularly if there are indications or risks of 
hernia, scrotal or inguinal. 

The function of the testis may be destroyed by (1) ligating 
and excising the vas deferens (vasectomy) ; (2) the gland may be 
removed by ligating the bloodvessels of the spermatic cord; 

(3) by crushing and dividing the bloodvessels of the cord by the 
ecraseur or castrator, and cutting through the vas deferens ; 

(4) by torsion of the bloodvessels after division of the vas deferens ; 
(6) by division of the bloodvessels by the actual cautery ; (6) by the 
application of a clamp on the bloodvessels ; (7) by scraping through 
the bloodvessels after dividing the vas deferens. 

Phaneeoechid Casteation. 

Standing Position. — Many operators prefer the standing to 
the recumbent position, and for several reasons, among which 
may be mentioned the behef that the serious accidents that 
sometimes occur in throwing the animal down are avoided ; that 
time is saved, and fewer assistants are required ; the animal 
struggles much less; if there chances to be haemorrhage, the 
blood does not ge,t into the abdomen. The disadvantages are 
said to be : the difficulty in getting the testes sufficiently low, 
when the cremaster muscle is short or acts powerfully, to allow 
the clamp, chain of the ecraseur, or blades of the emasculator 
to act on the cord ; the danger of the Colt throwing itself down ; 
and the necessity for alacrity and expertness on the part of the 
operator. 

But the advantages more than counterbalance these appre- 
hended drawbacks, and numberless animals have been emascu- 
lated in this way without any mishap whatever occurring, and 
without accident to the operators. Animals of all ages have also 
been castrated in this manner, and it has been noted that the 
older they are the less they appear to feel the operation, and also 
the less they are restrained the steadier they stand. The seizure 
of the testes and incision of the scrotum, with the application of 
the twitch to the upper lip, seem to produce a benumbing sensa- 
tion that almost deprives the animal of the power of movement. 

Instruments and Appliances. — The instruments and appliances 
are wholly or to some extent those employed in the recumbent 
position in the other modes of castration. The instruments are 
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not many, and the operator uses those he is most accustomed to 
or has most reliance on. 

The scrotum may be opened by an ordinary scalpel, but a 
castrating knife is usually preferred; this may be convex or 
straight on its cutting edge (Fig. 518). The spermatic cord (may 




Pig. 61S.— Castbathto Knife. 



be enclosed in a cla,mp, of which there are many patterns — the 
ordinary clamp with a longitudinal groove in each half (Fig. 519), 
or that with indiarubber rings at each end (Fig. 520) ; for greater 
ease in tying the two portions a screw clamp is sometimes 




Pig. 619.— Oedinary Clamp. 



employed to bring them together (Fig. 521). An improvement on 
these has been introduced by Mr. Wilkinson (Fig. 522), as a 
clamp for the standing operation, it being lighter and more easily 
manipulated ; it is worked by means of a screw nut, which 




Fig. 520. — Clamp with India-rubber Rings. 



obviates the need for an accessory clamp, indiarubber bands, 
ferrule, or string ; so that when the fibrous tissues are cut 
through, the clamp applied to the spermatic bloodvessels, and 
the testis is removed, there is no danger of haemorrhage ; while 
on the day after the operation it may be readily removed. Or 
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the ecraseur may be employed to cut through the bloodvessels at 
once, and so complete the operation. An ecraseur much used for 
this purpose is that of the Miles pattern (Fig. 523), and also that 




Fig. 521.— Clamp with Accessory Screw Clamp to close it, 

of Eobertson (Fig. 524). But certain defects found in these, 
when employed for the standing operation, have led to the pro- 
duction of an improved ecraseur (Fig. 525), which, while retaining 
the slow, steady action of the screw, by pushing forward the 




Fig. 522.— Wilkinson's Castration Clamp. 



thumb-plate allows the slack of the chain to be easily pulled in, 
and by pulling it back again the screw movement is at once 
pulled into gear. The shaft is sufficiently long to make it avail- 
able for the castration of Mares and Cows per vaginam, and is 




Fig. 623.— Ecrasedr (Miles' Pattern), 



more convenient for the castration of Horses in the standing 
position. The chain is bevelled on one edge, so that it crushes 
but does not cut, a great advantage in castration ; while it can 
be reversed and the angular edge used-when more fibrous tissue 
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requires to be divided. The slot through which the chain passes 
is also slightly blunted on the edges, to prevent the sharp cutting 
action which so often leads to haemorrhage after using the 
ecraseur. 

It is most important that the edge or border of the chain of all 




Fig. 524.— Eoeaseue (Robektson's Patteen). 

ecraseur s should be blunt, and that in using the instrument, when 
cutting or crushing through the vessels, the lever be turned slowly 
and steadily. The chain should be placed directly across them, 
not obliquely. 

At a more recent date two instruments, somewhat similar in 
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Fig. 626.— Eceaseuk (Dewae's Pattekn). 



construction, have been introduced, which by many operators are 
preferred to the ecraseur or any other implement for this purpose. 
Acting on the same principle as the ecraseur, the 'reliance' 
castrator (Kgs. 526, 527), as it has been named, is a kind of shears, 
the upper and lower blades of which are curved, with longitudinal 




Beliance Casteatob. 



grooves on each ; these blades have a series of small sharp teeth, 
which, when the blades are closed, fit closely between each other, 
and so squeeze the spermatic bloodvessels sufficiently tight to 
prevent haemorrhage, at the same time holding the cord so firm 
as to hinder it from slipping ; so that the cord is cut and clamped 

36 
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at the same time. By a simple arrangement equable pressure 
can be obtained throughout the entire length of the blades, which 
confers a great advantage. It is fitted with a thumb-screw, and, 
being nickel-plated, it can readily be taken to pieces and cleaned. 
This instrument has been highly spoken of as simple and efficient 
for the purpose. 

The other instrument, known as the Huish-Blake oastrator 
(Fig. 528), is similar in construction and action. The upper blade 
is solid, and passes through the lower blade, which is fenestrated. 
It is serrated, and to it is fixed a serrated ledge which is the exact 




Fig. 527.— Reliance Castkatob. 

counterpart of the serrations on one side of the fenestrated blade, 
the other side being a cutting edge. Inside the fenestration is 
fixed a convex disc of metal, the serrations being an exact counter- 
part of those upon the concave blade. The roughened edge of 
the fenestrated blade is slightly raised, so that in closing the 
blades the spermatic cord is engaged between the upper blade 
with its serrated edge and the roughened edge and disc of the 
fenestrated blade, and is crushed before reaching the cutting 
edge. The whole instrument with its ledge and disc may be 
taken to pieces, cleaned, and rendered completely aseptic. 




Fig, 628.— The Huish-Blake Castkatok. 

The appliances are those articles required to render the wounds 
aseptic, and a long twitch to fix on the upper lip, as well as a pair 
of blunt-pointed scissors. Some operators employ a rope with 
which to fasten the Horse against a wall provided with iron rings, 
from two to five feet from the ground. Some, again, blindfold the 
animal by means of blinds or a hood. 

Opeeation. — The operation may be performed out of doors, the 
animal being placed with its right side against a wall, the hind- 
quarters in a corner. Many operators employ only a long-handled 
twitch on the upper lip; this twitch is held by a man, who also holds 
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the rope of the head-collar, and perhaps an assistant, who stands 
at the animal's shoulder to prevent it from lying down. Others, in 
addition, secure the Horse by a rope passed round the neck and 
through the ring in the wall (Fig. 529); but experience proves 
that the less restraint imposed the better. The animal should 
be handled gently, and stroked and patted about the hind-quarter 
and left flank. 

Some operators prefer a stall, with the tail pulled round the 
heel-post on the right side, and the twitch on the lip. Others, 
again, like a well-lighted loose-box. Sometimes the animal is 
completely blindfolded. 

Teohnic. — The skin of the scrotum and the adjacent parts 
having been, if possible, cleansed, aaepticised, and dried, the 
operator stands facing the animal's left hind-quarter, passes his 
left hand round the stifle and seizes the testes, moving the hand 
gently above them so as to grasp the spermatic cords between the 




Fig. 529. — Fihst Position of Operatok is the Standing Operation. 

two middle fingers, pressing the testes downwards and slightly 
backwards, so as to render the skin on the lower surface tense ; 
then the right hand, holding the castrating knife, is passed behind 
the thigh (as in Mg. 529) towards the inguinal region, and makes 
a long and rapid longitudinal incision through the scrotum for 
the entire length of the right testis, so as to completely expose 
the gland; the same procedure is to be adopted with the left 
testis. The skin of the scrotum is pushed upwards, so as to expose 
the cords, the vas deferens of which, as well as the membranes 
intervening between these ducts and the bloodvessels, are to be 
divided by the knife or blunt pointed scissors. The testes are 
now hanging suspended by their anterior extremity, and the 
clamp may be put on the vessels and firmly secured, or the 
ecraseur or castrator employed. In order to do this, it is con- 
venient to have both hands in front of the limb (as in Pig. 530). 
In working about the animal, the operator should not lean or 

36—2 
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press against it, as the probability is that it will lean against him 
and so fall down. The greatest risk is incurred when seizing the 
testes and incising the scrotum ; after that is effected the animal 
seems stupefied. In applying the clams, the ecraseur, or the 
castrator, care must be taken not to include the skin. If the 
testes are strongly retracted, so that they cannot be slowly and 
carefully drawn downwards after the scrotum is excised and the 
skin pushed upwards, the animal should be walked for some 
yards. 

When the loop of the chain of the ecraseur is put over the 
testis and directly across the bloodvessels, it should be tightened 
up and the lever slowly turned. Neither with this instrument 
nor any others should the vessels be dragged upon. The vessels 
of both testes may be included in the chain of the ecraseur and 
divided at the same time, and the same may be done with the 
castrator if the jaws are sufficiently wide. It may be noted that, 




Fio. 6S0.— Second Position of Operator. 

whether the vessels of one or both are included, it is found to be 
a good plan to twist the vessels round one, two, or three times. 
They are then placed in the jaws of the instrument, the handles 
of which are firmly closed and pressed ; the vessels are by this 
means divided, the testes are taken away, and after the lapse of 
about a minute the jaws are slowly opened and the remainder of 
the vessels allowed to escape or are pushed upwards. 

Such is the standing operation, which is sufficiently simple in 
itself, and in the hands of many operators perfectly successful. 
Some operators do not divide the vas deferens, but include it and 
the fibrous frsenum in the instrument. This, however, adds to the 
pain and the amount of tissue to be cut through, increases the 
risk of haemorrhage, and is otherwise quite unnecessary Unless 
the animals be rather old. 

The operation appears to cause very little pain or discomfort, 
and the horses generally begin to eat immediately. The wounds are 
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washed with an antiseptic, and closed, but not sutured ; the animal 
is kept quiet for an hour or two, then if the weather is fine it may 
be depastured, but brought under shelter at night for eight or ten 
days. 

Should there be any serious haemorrhage after the operation, 
which is seldom, the scrotum may be plugged, or a blanket 
steeped in cold water put across the loins. If symptoms of pain 
are exhibited, the animal should be walked about. 

When the wooden clamp is employed, and the testes are not at 
once removed, the instrument may be taken off after the second 
day, and the wound dressed with antiseptic lotion. 

Eecumbent Position. — This position is preferred by many 
operators, and in certain conditions — in scrotal or inguinal hernia, 
when one or both testes have not descended to the scrotum, or 
some other cause exists — its adoption is imperative. The dorsi- 
cumbent attitude has its advantages, as has also the latericumbent. 
With regard to the latter, it is claimed for it that the animal is 
more easily secured ; that it is less likely to injure itself, the 



Fig. 531.— Spbeadee. 



operator, or his assistants; that the testes are more feadily 
accessible ; that blood, etc., are less likely to find their way into 
the abdominal cavity. When the animal is latericumbent, the 
upper hind-limb must be drawn well forward towards the shoulder, 
so as to expose the inguinal region on both sides. When it is dorsi- 
cumbent, both hind-legs should be carried forwards, and even then 
there is in some cases scarcely sufficient room for manipulation in 
this region. In such cases use may be advantageously made of 
an article called a spreader (Pig. 531), which, fixed between and 
tied to the hind-legs, keeps them well apart. The manner of 
securing Horses for castration in these positions has been already 
described in the earlier part of this work (Chapter I.). 

An ansesthetic is administered by some operators before com- 
mencing the operation; but as a rule, unless there is hernia 
(when the struggles of the animal might render matters worse), 
or the procedure is likely to be long and painful, anaesthesia is 
not to be recommended. It is usually the restraint that causes 
the animal to struggle and perspire, not the pain. 
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Vasectomy. 

This mode of rendering male animals infertile has not to my 
knowledge been practised, though it has been resorted to in 
mankind for the abolition of function of the testes in cases of 
hypertrophy of the prostate gland. Yet there are cases met with 
in the practice of the veterinary operator in which it might prove 
very useful, and might even be equivalent in its results to castra- 
tion, though leaving the testes intact. 

Operation. — The operation consists in exposing the vas 
deferens of each testis by a small opening through the skin a few 
inches above the gland, and removing a portion of that duct. The 
operation is a very simple and almost a bloodless one, and, if 
successful, will obviate the risks that attend removal of the testes 
without mutilating the animal. At any rate, it is worthy of a 
trial, and judging from its success in the hands of the surgeon of 
mankind, there is reason to anticipate similar success with animals. 

Instruments. — Scalpel, dissection forceps, pair of blunt-pointed 
scissors, aneurism needle, aseptic suture silk. . 

Technic. — The animal is placed in the recumbent position as 
for castration. The skin of the scrotum towards the abdomen 
having been cleansed and asepticised, the testes are raised or 
drawn to one side, so as to render the skin above the upper one 
tense on the outside. A linear incision about an inch in length 
and parallel with the vas deferens is made through the skin and 
tunica vaginalis, and the duct exposed. This incision is safely 
and quickly made by raising a small fold of skin across the 
direction of the' vas deferens, and snipping it through with the 
scissors. Pass, the aneurism needle under the vas deferens and 
withdraw it outside the wound ; then pass a silk ligature around 
it and tie firmly. Cut through the duct above the ligature and 
twist its upper end, snip off a small portion immediately below 
the ligature, close tbe skin wound by suture, dress with iodoform 
or boric powder, and carry out the same procedure on the opposite 
side for the other testis. 

Little, if any, after-treatment should be necessary, a few days' 
rest with gentle exercise being sufficient. 



Gasteation by Ligation of the Speematic Bloodvessels. 

This method of castration, strange as it may seem, has never 
been popular, though it is simple and more scientific, perhaps, 
than any of the others ; indeed, it has fallen into disrepute, and 
probably there are few, if any, operators who now attempt it. 
This is in all likelihood due to the want of success attending the 
operation before the advent of antiseptic surgery, when a non- 
asepticised ligature was employed and none other of the modern 
precautions observed. It might now, however, be advantageously 
adopted, especially with adult or aged animals. The bloodvessels 
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might be ligatured suboutaneously, as in the operation just de- 
scribed (vasectomy) ; but as in nearly all oases the scrotum would 
require to be opened for the removal of the teStes, it will be per- 
missible to devote a few words to that matter, as the procedure is 
required in all the other modes of operating yet to be described. 

The animal is placed dorsicumbent or latericumbent in the 
manner already alluded to ; the scrotal region is well cleansed 
with soap and warm water, and it may also be advisable to clean 
out the interior of the prepuce, especially if the Horse is aged. 
It is premised that the hands and finger-nails of the operator are 
scrupulously clean also, as well as his instruments. The washed 
skin is now to be sponged over with an antiseptic solution. 

The testes are to be seized gently and slowly, the fingers being 
extended below them, the palms directed upwards, and the inner 
or ulnar side of the hands towards the spermatic cords (Fig. 532). 




Pig. 532.— Mannek of seizing the Testicles previous to opening the Scrotum. 
(After Bayer.) 

The fingers, are gradually pushed forward and insinuated beneath 
the organs and slightly bent, so as to grasp them softly ; at the 
same time the operator lifts the testes up towards himself, and 
the thumbs also aid in this seizure by being turned over towards 
them, so as to hold them fixed. This act not only soothes the 
animal, but it affords an opportunity for assuring one's self that 
both testicles are present, that they are free from adhesions, and 
that there is no hernia ; it also allows any resistance offered by 
the cremastor muscle to be overcome. The left hand is now 
quickly removed and passed forward beneath the left testis, the 
ulnar border next the abdomen and the thumb upwards ; the cords 
are seized close to the testes, the right hand is taken away, and 
the skin covering the organs made tense, with the scrotal raphd 
straight between (Fig. 533). 

The testes may also be seized by passing the left hand in front 
of them, the fingers extended, the thumb separated from the index, 
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and the palm against the skin ; the right hand, with the fingers 
disposed in the same manner, is placed behind the organs. The 
two hands are brought towards each other below the testes ; the 
left hand seizes the cords near the testes, which is readily done if 
these are well down. The glands should be parallel with the long 
axis of the body. In those cases in which the scrotum is so 
swollen that the testes cannot be grasped, the skin of the 
scrotum can be rendered tense between the index-finger and 
thumb of the left hand, and so incised. 

When castration is to -be effected by what is termed the 
'covered operation' — i.e., the tunica vaginalis left intact, as in 
operating for scrotal or inguinal hernia — the tense skin covering 
one testis is to be carefully incised in the middle, parallel with 
the raphe, from the anterior to the posterior extremity of the 
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Fig. 533. — Left Hand grasping the Testes and making the Scrotum on their 
Surface Tense before incising it. 

inferior border of the gland, dividing at one sweep the skin and 
dartos. The skin being still kept tense by the left hand, the 
testis — covered by the deeper layers of the scrotum — ^projects 
beyond the wound, and the connective tissue covering the cre- 
master is incised with the greatest care. Then the knife is dis- 
pensed with, and the fingers of the right hand — by pressing and 
tearing — are pushed up in the dartoio connective tissue and the 
cjremaster and fibrous tunic of the scrotum. This being done, the 
right hand now seizes the testis in its remaining coverings — the 
thumb on its upper, the other fingers on its lower surface — and 
pulls it gently outwards or,upwards ; then the thumb and index 
fingers of the left hand push the divided coverings up the cord. 
Finally, the cord is firmly held in the fingers of the left hand — the 
thumb on the crem aster — while the thumb and index of the right 
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tear through the dense connective tissue that closely unites the 
dartos and the glohus minor posteriorly. When the operation i's 
the 'uncovered' one — i.e., the testis completely exposed — the 
incision includes the tunica vaginalis, and the pressure required 
to render the skin tense often extrudes the gland ; if this does 
not occur, the fingers of the right hand introduced into the wound 
will enlarge the latter, and hy pressure force it out, when gentle 
traction exercised hy the left hand while the right pushes away 
the envelopes, exposes the spermatic cord — the bloodvessels in 
front, the vas deferens behind. It will now be necessary, in order 
to have more freedom, especially when the ecraseur or castrator, 
clamp or torsion, is to be employed, to tear or cut through the 
connective tissue that binds the dartos to the tail of the epididymis. 

But it should be remembered that in these operations there is 
no necessity to include the vas deferens or its intervening mem- 
brane in the crushing or squeezing portion of the procedure ; on 
the contrary, in order to spare the animal pain, to shorten the 
operation, and make recovery more rapid, these should be cut 
through by the bistoury or sharp scissors, so that the testicle is 
only retained in front by its bloodvessels. In aged animals, how- 
ever, the cremasteric artery may be so large as to render the 
inclusion of the vas deferens with the bloodvessels necessary. 

In them, alSo, the tunica vaginalis communis is not infrequently 
found adherent to the testis, and cannot be separated from it, 
except, perhaps, after long and difficult d.issection. In such 
instances it is generally advisable not to attempt separation, but 
to include the membrane in the removal of the testis. 

A most important point to be remembered, in exposing and 
seizing the testis, is not to make strong traction on the cord, and 
iBspeciaUy jerking pulls, when the cremaster muscle is exerting 
its force, but rather to draw the testis steadily and gently down- 
ward or upward, according to the position of the animal, until 
the resistance is overcome, which often occurs quite suddenly ; 
sometimes a smart slap on the loins will bring this about. Of 
course, when the animal is under the influence of an anaesthetic 
such opposition is not encountered, as all the muscles are more 
or less relaxed. 

Instruments. — Having exposed the testis and spermatic cord, 
and divided (if it can be safely done) the vas deferens, nothing 
more is necessary in ligating the vascular portion of the cord than 
aseptic ligature silk, which should be strong — if plaited in a flat 
band, all the better — and, if the vas deferens must be tied also, a 
straight suture needle for the silk. 

Opeeation. — It must be remembered that, in all operations of 
this kind, it is most desirable to obtain healing by the first inten- 
tion, and if the rules of antisepsis are carefully observed — and 
their observance is not so very onerous — this in many, if not in 
all, cases may be secured. 

Technic. — In some instances, as in hernia, it may be necessary 
to leave the tunica vaginalis communis intact. Then the skin 
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and dartos are carefully incised, the fibrous tissue (infund/ibuliform 
fUscia) and the cremaster divided with the knife or torn asunder 
by the fingers. Barely in some cases this fascia is diseased, 
thickened, and so closely adherent to the dartos and the tunica 
vaginalis that it has to be skilfully dissected away from them. 
But this is exceptional, and, as a rule, the testis contained in the 
tunica vaginalis is readily enucleated. Then the scrotum and 
dartos are pushed well up towards the abdomen, so as to leave 
plenty of room for the application of the ligature. An assistant 
holds the testis up, so as to keep the spermatic cord somewhat 
tense, while the operator ties the ligature firmly and securely 
around this and the tunica vaginalis, about an inch or two above 
the epididymis. The testis, with its covering, is cut away about 
half an inch or so from the distal side of the ligature. To prevent 
the ligature slipping, it may be advisable to pass it double, by 
means of a suture needle, through the tunica vaginalis, between 
the bloodvessels and vas deferens, cutting away the thread close 
to the needle, and tying one of the threads firmly round the 
anterior portion, the other being similarly secured around the 
posterior part. The ends of the ligatures are to be cut short, and 
the stump pushed well up towards the inguinal ring. When the 
testicle is uncovered, a similar procedure is to be adopted. If 
there is any bleeding from small vessels, torsion of these will stop 
it. The scrotal wound is to be closed by sutures of finer silk 
than that of the ligatures, the wounded surface dusted well with 
boric powder, chinosol, or iodoform, or painted over with asep- 
ticised collodion.^ 

COVEBED OpBEATION. 

This term is applied to the operation of castration when the 
testes are removed without opening the tunica vaginalis com- 
munis ; it is resorted to in cases of accident, disease, or hernia — 
scrotal or inguinal — occurring in entire Horses, though there can 
be no doubt that it is the safest course to adopt in ordinary cas- 
tration by means of the clamp, as there is much less risk of 
septic peritonitis, and especially of that troublesome sequel of 
castration by opening the vaginal sac — " champignon " or " schir- 
rhous cord. " It has already been described in the preceding.notice ; 
it consists in incising the scrotum, dartos, and infundibuliform 
fascia in the manner just alluded to, so as to expose the tunica 
vaginalis as high as possible, to allow of its being included 

' Whenever possible, an attempt should be made to secure immediate union of 
the wound ; and though the veterinary surgeon labours under several disad- 
vantages in obtaining this result, yet aseptic castration has been rigidly 
practised, and with most gratifying consequences. Plosz reports that, of forty- 
eight operations, forty-seven healed without suppuration ; while another prac- 
titioner, Jacoulet, was equally fortunate with 135. In these cases the wounds 
were cicatrised in from seven to eleven days. But it is to be apprehended that 
such a desirable termination cannot be always attained, though it may always be 
attempted, and castration by the covered method holds out the best prospect of 
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in a ligature or clamp applied above the testis (see Fig. 534, a). 
This, of course, implies that the hernia has been reduced, and 
that nothing is to be included in the sac except the spermatic 
cord. 

In the majority of cases the clamp is found to be the best and 
most reliable instrument for rendering the operation successful, 
and when it is necessary to obliterate the sac and the spermatic 
cord as high as possible, as when dealing with hernia, carcinoma 
or varicocele. The most effective form of clamp is that which is 




Pig. 534. — Castration by the Covered and Uncovered Operations. 

a, &, Immediatelj above these letters ia the situation where the clamp, ecraseur, castrator, 
or cautery should be applied. 



convex laterally (Fig. 535), as the convexity allows of its being 
fixed higher up towards the inguinal ring than can be effected 
with the straight clamp. When the clamp forceps (Pig. 536) is 
used to close the clamp, the latter can be very firmly tied — indeed, 
so firmly that everything may be immediately cut away a short 
distance from the clamp, or at any rate within two or three days, 
when the clamp itself may be removed, if considered desirable. 
Then the end of the stump is pushed well above the scrotal wound, 
the lips of which are to be brought together, but not sutured.. 
In view of the fact that septic peritonitis is more likely to 
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follow the uncovered than the covered operation, a modification 
of the former has been proposed, which might be applicable to all 
castrations, and particularly to those cases in which there is any 
reason to apprehend the occurrence of hernia. This is to make 
the operation partly covered and partly uncovered, the cord being 
allowed to remain in the vaginal sac, the testis only being exposed. 
The procedure is as follows : Incise the scrotum and dartos in 
the middle third of the testis, and the other coverings not quite 
so much. Then press both sides of the gland with the fingers of 
the left hand, so as to enucleate it, the skin and other coverings 



Fig. 535. — Curved Olamp. 

ascending towards the abdomen. Or if it is impossible to seize 
and hold the testis in order to make this incision, a transverse 
fold of skin is to be raised on the surface of the organ, and this is 
snipped through by scissors or the bistoury ; through this opening 
the other coverings are divided, so as to draw or press forth the 
testis, seizing the globus minor to aid in this, during which the 
posterior part of the fibrous membrane is reversed on itself and 
forms a glove-finger-like fold that serves to afford a hold of the 
gland and the tunica vaginalis while fixing the clamp on the cord. 
Into this cul-de-sac the index-finger of the left hand is passed, and 
the right grasps the covered cord, pushing away the other 




Fig. 536. — Clamp Fokceps. 

envelopes, and then with both hands spread the tunic down and 
over the cord as far as the testis. The clamp is then applied 
over it, close to the gland, regularly and completely enclosing the 
vessels, where it is securely fixed. , The testicle is removed about 
three-fourths of an inch from the clamp, the wound cleansed 
from blood and washed with an appropriate antiseptic solution. 

Casteation by the Eoeaseue oe Casteatoe. 

This is a great improvement on the older methods, though it 
requires more skill. The scrotum is opened in the usual way, 
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and the testis may either be covered or uncovered. When it is 
diseased, it is perhaps best removed in the vaginal sac ; otherwise 
the gland is usually uncovered. When covered, a little longer 
time is required, from five to ten minutes for the division of each 
cord ; indeed, the only safeguard against haemorrhage when using 
the ecraseur is not to be in a hurry in cutting through the cord, 
as many as twenty seconds being advised for each turn of the 
lever when the chain is drawn tight. Another important matter 
to attend to is having the chain directly, not obliquely, across the 
bloodvessels. 

To save time in this somewhat tedious procedure, both testes 
may be exposed at once, and if covered in their vaginal sacs the 
chain of the instrument can be placed over both and around the 
spermatic cords, so as to crush through them simultaneously. 
If the testes are uncovered, the vas deferens of each cord is 
divided and the bloodvessels only are included in the chain, about 
an inch and a half above the epididymis. 

The same remarks apply to the use of the oastrator, the scissor- 
like action of which must be regulated, like that of the chain of 
the ecraseur. The testis is to be pulled well away from the 
body, turned round three or four times (after division of the vas 
deferens) ; then the castrator (the grooves in which should be 
previously smeared with vaseline) is applied, the blades being 
closed steadily and held firmly closed for about a minute. The 
testis is now removed, and the instrument carefully relaxed. 

Casteation by Toesion. 

Castration by twisting the vessels of the spermatic cord is one 
of the oldest and most primitive methods, and almost the only 
one adopted for the smaller animals, with which it could easily 
be effected by the fingers without requiring instruments, beyond, 
perhaps, a knife to open the scrotum. With the larger animals, 
however, owing to the greater and tougher vessels, their rupture 
in this way could not be so easily achieved, even when the vas 
deferens and fraenum were previously divided by the. knife. So 
that unless the operator had very strong hands and fingers the 
twisting through of the bloodvessels alone was a serious task, and, 
as the twisting movement was likely to extend much higher up 
the cord than the operator's left hand, grave injury was likely to 
be inflicted. Therefore certain instruments were needed for this 
purpose in the case of the larger animals, and the introduction 
of these is only of a comparatively recent date ; since then the 
method has become very popular, as it has been found to be 
simple, rapid, and safe, when properly carried out, though it 
requires some skill and expertness. 

Some operators use only one instrument, a kind of forceps, to 
firmly grasp and steadily hold the vessels of the spermatic cord, 
while the testis is being twisted round until the cord between it 
and the instrument is torn through. This is what might be 
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termed "unlimited torsion ";i but other operators employ, in 
addition, another forceps which is made to seize the cord a short 
distance from the other one ; the former being turned round, 
the portion of cord between them is twisted until it is severed. 
This limited torsion is the eagiest, and perhaps the most satis- 
factory. 

Instrwments. — There are various patterns of torsion instruments, 
all of which are more or less effective. For unlimited torsion, in 




Fig. 537. — Robertson's Torsion Forceps. 




Fig. 689.— Bayer's Torsion Forceps. 



which only one forceps is used, one pattern is that of Eobertson 
(Fig. 637), which is provided with a rack and screw to relieve the 
strain on the hand ; Williams's pattern is also a useful one, being 

' This term has been employed for twisting of the cord alone, as was done in 
early times, and is even carried out now with the smaller animals, the lingers Of 
one hand holding the cord iirmly some distance from the testis, and the other 
hand rotating this rapidly and steadily. But while we would be inclined 
to call this free torsion, we think the above designation should be adopted to dis- 
tinguish it from limited torsion, in which two forceps are employed, and the 
portion of cord involved can be limited to a small extent. 
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famished with a spring rack (Fig. 538). Bayer's torsion forceps 
is much used on the Continent, and is provided with a thumb- 
screw easy to work (Fig. 539). 




Fig. 540. — Torsion by Renault and Delafond's Forceps. 
(After Peuch and Toussaint.) 

In 1883 Eenault and Delafond introduced limited torsion, in 
which two forceps were used — one to hold the spermatic cord 
firm and fixed, so as to prevent this from being strained higher 




Fig. 542.— Tool's Movable Torsion Forceps. 



up, and another forceps to be applied to the cord, nearer the 
testis, and to rotate the latter. They are similar to Eobertson's 
and Williams's in principle (Fig. 540). Eeynal improved upon 
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these, and the two patterns are those chiefly used in France ; 
both have racks on the fixed and movable instruments. 

Torsion forceps, much favoured in Germany, are those of Togl, 
which appear to answer their purpose, the fixed one having a 
screw pin through the handles (Fig. 641), but the movable one 
has none (Fig. 542). 

Opbkation. — The ordinary antiseptic precautions are adopted, 
and the envelopes are opened so as to expose the testicle. 

Technic. — If the operation is to be carried out with only one 
forceps, the testis is to be seized in the left hand (Fig. 543), cleared 
of its envelopes, and the spermatic cord exposed as high as pos- 
sible by gentle traction, pushing the coverings upwards so as to 
leave plenty of room for the application of the instrument. This 
should be put on the cord, well beyond the epididymis, after the 
vas deferens and frsenum have been divided (Fig. 544). Care is 




Fig. 543.--GRASPING the Testis preparatory to applying the Torsion Forceps 
ON THE Spermatic Cord. (After Bayer.) 

necessary to hold the forceps steady and not to pull on the vessels, 
as the animal often struggles when the instrument is put on. It 
is a good plan, before the forceps is closed, to seize the vessels 
firmly with the left hand just below where the instrument will 
hold them, while the right gives the testis a half-turn round, so 
that the vessels there will not be pressed flat. The use of the 
forceps is really to prevent twisting of the cord beyond where it 
is held or towards the vas deferens, if that duct is not divided. 

It is recognised that to tear through the tissues in this way 
requires some practice, but when this is acquired the testis can 
be removed without the use of a second forceps. Beginners 
usually make the mistake of letting go the testicle, when rotating 
it, the instant the hand can turn no more round ; the consequence 
is that there is a reversion of the twisting, and the operator has 
to begin again. Therefore the hand should on no account be 
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removed from the testis. The right hand seizes the spermatic 
cord in such a way that the thumb faces right, and the fingers 
are in the opposite direction, while the cord and testis lie in 
the palm of the hand. Now the half-turn is completed, so that 
the thumb faces left and the long axis of the testis corresponds to 
that of the body. The palmar surface of the thumbs now remain 
on the side of the testis, and press it against the forceps until 
the fingers have taken their place, whereupon it is at last on 
the right side of the vas deferens. Only at the commencement, 
and for as long as the tissue of the cord is intact, must force be 
employed ; afterwards the torsion goes on rapidly until the whole 
is torn through. About twenty turns or twists usually suffice to 
tear the cord. Then the cord is held by the thumb and middle 
finger (palm of hand upwards against the forceps) below the 
forceps, which are now opened to ascertain whether there is any 




Fig. 544.— The Torsion Fokoeps applied to the Spermatic Bloodvessels. 
(After Bayer.) 

haemorrhage. If there is, the vessels must be ligatured. The 
parts are finally dusted with ehinosol, boric powder, or iodoform, 
pushed gently up towards the inguinal ring, and the divided 
skin of the scrotum drawn together and powdered with the 
same antiseptic material. 

The procedure, though lengthily detailed here, does not occupy 
much time, and the removal of the second testis completes an 
operation which is comparatively painless, simple, and safe. 

When two forceps are employed, the fixed one holds the cord 
firmly at some distance from the testis — about an inch and a half. 
It is given to an assistant, who keeps it steady against the abdo- 
men, and does not drag on the cord. The operator places the 
other. forceps on the cord near and above the testis, so that there 
is a small clear space of cord — about one-third of an inch — between 
the two instruments, and it is here the torsion occurs and division 
takes place. The operator twists from left to right, using both 
hands, one to keep the forceps in place, and the other to rotate 

37 
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the instrument (Fig. 540) ; about ten to fifteen revolutions are 
required, the artery being the last to tear. Then the stump and 
scrotal wound are dealt with, as already described. 

Casteation by the Actual Cauteey. 

Division of the spermatic cord by the actual cautery is a very 
ancient procedure, Vegetius and Apsyrtus mentioning it as com- 
mon in their time ; and the results are generally so satisfactory 
that it is even now, notwithstanding its apparent barbarity, very 
popular in some countries. But often the entire operation — 




Fig. 545. — Clamp for Oastkation by the Actual Cautery, 

opening the scrotum and dividing the other coverings, as well as 
the vas deferens, septum and bloodvessels — is carried out with 
the cautery. This is unnecessary, and causes needless pain and 
a wound slow to heal. The only advantage claimed for it is that 
the scrotal wound does not close prematurely and imprison pus. 

Instruments. — These are a sharp-edged firing-iron and a special 
clamp or forceps. There are various patterns of these. They 
are usually of iron or steel, the blades being broad and their 
inner borders rather thin and slightly serrated ; the handles are 
held together by a cord, hook, screw, ratchet, or spring (Fig. 545). 




Fio. 646.— Double Clamp poe Castration by the Actual Cautery. 

To expedite the operation, both testes are sometimes exposed at 
the same time, and a double clamp is then employed (Fig. 546), so 
that the two glands can be seared off at once. This is a matter 
of some moment, as it is not always convenient to have the 
cautery heated twice, and there is always the risk of having the 
eschar formed by the burnt tissue rubbed off the divided end of 
the cauterized vessels. This is less likely to happen when they 
are all done at once. Of course, the instruments required to 
incise the scrotum and other coverings are needed. 
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Opbbation. — The spermatic bloodvessels of one or both testes 
are exposed, the single or double clamp is firmly fixed on them 
about an inch or so above the epididymis, taking care that the 
skin and other membranes are not enclosed in it, and held 
steadily, by an assistant if necessary ; the operator then, with the 
bistoury, outs off the testes one by one a short distance from the 
clamp, and with the red-hot cautery sears the ends of the vessels 
well. A better way, perhaps, is to slowly cut through the vessels 
with the hot iron close to the clamp, by a sawing motion. On 
slightly relaxing the clamp, if any oozing of blood is observed, it 
is again tightened and the cautery re-applied to the stump. 
When there is no danger of haemorrhage the clamp is removed, 
the stump is pushed into the cavity, which is then dusted with 
boric powder, chinosol, or iodoform, and the edges of the scrotal 
wound are approximated. Sometimes cold water is poured over 
the parts, with the object of forming a clot, should there be any 
bleeding ; but as this may wash off the eschar and prevent the 
action of the antiseptic, it cannot be recommended unless haemor- 
rhage really occurs. If there is any chance of burning the ad- 
jacent parts, they may be protected by damp cloths. 



Casteation by the Clamp. 

Castration by means of the clamp has already been more or 
less described, and the various kinds of clamps have been referred 
to. It is one of the old methods that has stood the test of time, 
and experience has testified to its value, as it is still largely 
employed. There is no danger of haemorrhage from the spermatic 
vessels, and the clamp can be employed either in the covered or 
uncovered operation, the compression being exercised over a wide 
surface. 

Operation. — The uncovered operation has been already de- 
scribed, and there is no need to refer to it further than to empha- 




Pio. 547.— The Oedinaby Castkatiok Clamp. 

sise the need for including the tunica vaginalis communis in the 
clamp — which is placed a short distance above the epididymis — 
and excluding the scrotum and dartos. The tunica vaginalis, too, 
should be spread evenly within the branches of the clamp before 
they are fastened firmly together. The ordinary clamp, either 
straight (Fig. 547) or curved laterally, may be employed, according 
to circumstances, and the pressure should be as firm as possible, 

37—2 
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This is insured by using the clamp forceps at the open extremity, 

which is slipped from before to behind the testis and tied (Fig. 548). 

In the uncovered operation the testis is exposed, the vas deferens 

and septum divided (if this can possibly be done vyithout risk of 




Fig. 548.— The Okdihaey Clamp in the Covered Opeeatiok. 

haemorrhage from the cremasteric artery), and the clamp put on 
the cord from before to behind, a little higher up than in the 
covered operation. An assistant firmly closes the clamp by means 
of the clamp forceps (Fig, 549), and the operator then has both 




Pig. 549.— Applying the Ci.amp in the Uncoveeed Operation. 



hands at liberty to fasten the clamp. Care must be taken that 
there is no undue strain on the cord while the clamp is being 
closed and tied, as the animal often struggles at this time. If 
the whole of the cord is included in the clamp (Fig. 560) this 
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must be longer and stronger than when the spermatic blood- 
vessels alone are compressed. 

If the clamp has been properly fastened, so that there is no 
danger of it slipping off the cord, the testes may be out away at 
once from close to the clamp. But in the covered and uncovered 
operations they are often allowed to remain until they fall 




Fig. 550. — The Clamp applied in the Uncoveiied Operation. 

off, or until from thirty-six hours to four, five, or six days have 
elapsed, according to circumstances or the fancy of the operator. 
When, however, there is no hernia or reason to fear its occur- 
rence, nor any other cause in operation, the testes are best 
removed at the time the clamps are applied ; these may be re- 
moved a few days afterwards. 

Casteation by Sceaping theough the Speematic 
Bloodvessels. 

This is a method originally practised in India, and is in prin- 
ciple allied to torsion and crushing of the spermatic cord. It has 
been very successfully practised on Horses of all ages. 

Instruments. — These are only those required to expose the 
testis and the bloodvessels, and divide the vas deferens and the 
fraenum, and a jagged or serrated- edged knife. An old table-knife 
with a ragged edge has been sometimes employed. 

Opeeation. — The Horse is placed dorsicumbent or latericum- 
bent ; the testis and spermatic cord are uncovered in the usual way. 

Technic. — The vas deferens and fraenum are divided, the sper- 
matic bloodvessels extended on a small piece of flat board laid on 
the inside of the Horse's thigh, the thumb and first finger of the left 
hand holding them there, leaving an inch or so of the vessels held 
tense between them. This portion is then rubbed up and down 
with the jagged edge of the knife until the vessels are frayed 
through, which is easily and quickly done, and the testis removed. 
The remains of the cord are dusted with antiseptic powder, pressed 
up toward the inguinal canal, the lips of the scrotal wound 
sponged clean, brought together, and dressed with the same 
powder. The other testis is removed in the same manner, and 
the operation is completed. 
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Aptbe-tebatment of Casteatbd Hoesbs. 

If the animal is in a healthy, vigorous condition, the operation 
properly performed, and the surroundings favourable, recovery is 
usually rapid, though more so with some modes of operating than 
others. 

After the operation the animal should be kept quiet for some 
time, even for an hour or two, when the legs and lower part of 
the body, if soiled with blood, can be cleansed. It is well also to 
have the hair of the tail plaited and tied to a surcingle round the 
body, until the scrotal wounds are healed ; this is more necessary 
when clamps are left on. When the clamps are allowed to remain 
on the spermatic cord, the pain and irritation are sometimes pro- 
vocative of biting and tearing them off; so that it is generally a 
wise precaution to tie up the animal until there is no longer any 
danger of this accident ; indeed, in all cases where clamps are 
left on this should be done. If the weather is mild and fine in 
the early spring, the Horse may be turned out to graze during 
the day, and brought into the stable at night ; but if later in the 
season he may remain out day and night. If the weather is un- 
favourable he must be housed and receive good, easily-digested 
food, but exercise night and morning must be allowed ; and if 
there is considerable swelling, with stiffness of the limbs, walking 
exercise must be more frequent or longer continued, and even 
gentle trotting for a portion of the time may be advantageous. 

If the weather is very severe, it may be necessary to have the 
animal blanketed ; exposure to extreme changes is to be avoided. 

It is not usually necessary to lay the Horse down to remove 
the clamps. A twitch on the upper lip, and, if the animal is very 
refractory, a side-line to raise one of the hind-feet, are sufficient. 
The fastening of the clamps is undone by passing the hand between 
the posterior limbs from behind. 

The wounds should require no treatment beyond dressing, if 
need be, with antiseptic powder. If the clamps have been left 
on, these require to be removed in the course of two or more days, 
according to circumstances ; when taken off, it is important that 
the remaining stump be pushed well up beyond the scrotal wound. 
If suppuration takes place, this wound will require to be kept 
sufficiently open to permit the escape of the pus, and antiseptic 
lotions applied. Suppuration is rare and trifling in well-bred 
Horses, but sometimes profuse in common ones. 

Accidents occueeing dueing oe aftbe the Opbeation. 

The most frequent accident occurring during or immediately 
after castration is haemorrhage when certain methods are prac- 
tised ; but this is really infrequent and rarely alarming, unless 
something unusual has happened or there has been carelessness. 
If the bleeding occurs during the operation, it may be from some 
small vessel which can be twisted, but before the animal is 
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allowed to go the operator ought to assure himself that there is 
no further risk. If the Horse is still recumbent and the bleeding 
profuse, it is generally necessary to find and tie or twist the 
vessels ; and if it occurs after the operation he must be laid down 
for that purpose. Some operators plug the scrotum with tow or 
lint, but this is not advisable. In the great majority of cases the 
bleeding, if trifling, ceases spontaneously, or if more serious it will 
be checked by applying a blanket saturated with cold water 
across the loins, by giving an enema of cold water, or throwing 
antiseptic cold fluid into the wound. In all cases the animal 
should not be moved about. 

Not infrequently the animal gives evidence of suffering from 
colicky pains soon after the operation, but this soon disappears 
after a little gentle exercise. 

Prolapse of the large omentum or the intestine is an accident 
that is always liable to happen either during or after the opera- 
tion — within a few hours or as many days ; or hernia of these 
may exist before the operation, and only become markedly mani- 
fest during its performance. It nearly always occurs during or 
after castration by the uncovered operation, though it may also 
happen after the covered operation, when the clamp is removed ; 
for in both cases the vaginal sac is opened. "When it takes place 
during the operation it is owing to the abdominal ring being more 
or less relaxed or unusually dilated, and the struggles of the 
animal forcing the intestine or omentum into it, when the straining 
will propel it more and more into and beyond the inguinal canal. 
This protrusion is all the more rapid as the pain produced by the 
constricted viscus increases the straining, until in some cases a 
mass of omentum or intestine hangs from the scrotal opening for 
a considerable distance. In other instances, however, when the 
abdominal ring is narrower, only a small piece of omentum or 
knuckle of intestine passes through it and remains fixed in the 
inguinal canal, or only slightly projects beyond the lips of the 
scrotal wound, notwithstanding the severe expulsive efforts of the 
animal, and becomes strangulated. The small intestine is most 
frequently prolapsed, and is recognised by its small surface and 
nacreous tint when quite recently extruded ; when it is the large 
intestine, the floating colon is involved, and this is known by its 
sacculated appearance and longitudinal bands. The prolapsed 
intestine, Jbowever, soon becomes altered in aspect, its tint passing 
to red and then to dark brown, while its temperature is diminished. 
The animal suffers intense pain, which seems to come on in starts, 
during which its movements are most disordered and violent; 
after some hours this condition is succeeded by prostration and 
all the signs of collapse, and death usually ensues within twenty- 
four hours after strangulation of the intestine has taken place. 

Prolapse of the omentum can easily be differentiated from that 
of the intestine by the shape and general appearance of the visous, 
which, when it has been protruded for a short time, becomes 
tumefied and infiltrated. If it cannot be returned before it is 
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much altered, then it must be amputated above the altered por- 
tion, ligatured, and the stump pushed into the inguinal canal, a 
clamp being placed on the tunica vaginalis communis to prevent 
a re-descent. 

Hernia of the intestine is a much more serious affair, and 
requires prompt attention. The animal should receive an anaes- 
thetic in order to avert the straining and struggling, be placed 
dorsicumbent, and reduction of the viseus effected under all 
possible antiseptic precautions. This being achieved, a laterally- 
convex clamp (Kg. 535) — convex border upwards — should be placed 
on the deeper coverings, so as to occlude the opening into the 
inguinal canal, or, if the clamp cannot be employed, deep sutures 
must take its place. The subsequent tieatment must be that 
already mentioned for this kind of hernia. 

Tumefaction of the Spermatic Cord.— In somewhat rare cases 
inflammation, usually moderate in intensity, occurs at the 
wounded extremity of the spermatic cord immediately after the 
operation, but becoming quite appreciable in one or two days ; 
indeed, in some instances the consequent swelhng develops so 
rapidly as to simulate hernia of the intestine, from its protruding 
beyond the lips of the wound as a reddish, smooth, and glistening 
tumour, looking somewhat like a knuckle of intestine. But a 
careful examination will quickly prove that it is only an inflamed 
and swollen spermatic cord, in which may be detected its two 
constituent portions, the vas deferens and fibro-vascular cord, the 
latter forming the major portion of the swelling, at other times 
the former. But as it is related to the wound in the skin and 
serous tissue, generally the swelling subsides as these cicatrise. 
When the inflammation is more intense, however, extends to a 
larger portion of the cord, and is continued for some time, the 
tumefaction assumes pathological characters of a special kind. 
The absence of restlessness, excitement, and distress, should dis- 
tinguish this accident from intestinal hernia ; for the animal does 
not appear to be much, if at all, disturbed, and there may be 
only trifling stiffness in its gait, while the swelling may move up 
and down to a slight extent, thus coinciding with the movements 
of the animal itself; whereas the prolapsed and strangulated 
intestine is immovable. 

This accident has followed operation by torsion, by the clamp, 
and even by the covered method, when the clamp has not been 
properly closed and the compression exercised by it has not been 
uniform and complete. The greatest care in operating, however, 
does not always prevent this swelling, which may have been due 
to excessive length of the spermatic cord, the lacerated end of 
which has protruded beyond the wound, where it becomes con- 
gested and inflamed, and perhaps even semi-strangulated — this 
being most likely to occur if the scrotal wound is small, or if 
tumefaction of the inguinal canal has decreased its width. 

As the tumefaction of the part will not subside spontaneously, 
but will become an indurated tumour, if the cord cannot be pushed 
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up into the inguinal canal and maintained there, it will be neces- 
sary to remove the swollen portion by excision. The animal is 
laid on the side opposite to that on which the tumour is, the 
upper hind-limb is drawn well back, and the inguinal region 
is thoroughly cleansed. The operator grasps the tumour and 
pulls it gently towards him, while an assistant draws the lips of the 
scrotal wound away from it ; it will be found somewhat cylindrical 
in shape, rather solid in consistence, rosy-pink in colour, and its 
volume gradually decreasing as it ascends, or it may be pyriform. 
It is slowly withdrawn from the wound, and the chain of an 
ecraseur or the jaws of the castrator— though the former is pre- 
ferable, as the chain can be carried higher up — applied to the 
cord above the swelling ; then excision is slowly and steadily 
effected. The end of the cord should be well up in the inguinal 
canal after the enlarged portion has been removed ; the wound is 
then dressed antisepticaUy, and the animal allowed to get up. 

When serious haemorrhage is apprehended, instead of excision 
by means of the ecraseur, a double ligature of strong silk thread 
is applied on a healthy part of the cord, and the tumour cut away 
from below it. If the cord cannot be pressed into the inguinal 
canal because of the narrowness of the wound, this should be 
enlarged. 

Scirrhous cord, chronic funiculitis, and botryomycosis are the 
terms applied to a more advanced stage of the condition just 
described. It is an indurated or suppurating tumour, generally 
both, formed on what remains of the spermatic cord, and is due, 
in the first instance, to inflammation, as we have just seen ; but 
in many cases the tumefaction is complicated by secondary infec- 
tion with specific germs, which, according to their pathological 
significance, cause the tumour to be designated ' botryomycotic,' 
' streptococcytic,' etc. Indeed, it has been asserted that every case 
is due to infection, and that all the causes hitherto assigned for its 
production — dragging on the spermatic cord ; leaving the cord too 
long, so that it protrudes beyond the scrotal wound ; faulty adjust- 
ment of the clamps, etc., are ineffective. But it will oftentimes 
occur without any of these supposed causes being in operation, and 
it is certain that in the large majority of instances a microscopical 
examination of the pus will lead to the discovery of immense 
quantities of botryomyces and streptococci, though these are not 
special to this region, but are found elsewhere in wounds and 
tumours. It is very probable that they are acquired either from 
the hands, instrutnents, or appliances of the operator or his 
assistants, or are derived from the litter upon which the animal 
has been laid for the operation, or that of the stall or loose-box 
which it has subsequently occupied before the wounds were 
healed. Certain methods of castrating are certainly frequently 
followed by this accident ; the clamps and actual cautery in the 
uncovered operation appear to furnish the largest number of 
cases, and the use of the ecraseur or castrator, and the covered 
operation, seldom, if ever, have such a result, especially if careful 
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asepsis is attended to. Its occurrence demonstrates the necessity 
for the adoption of asepsis, and either keeping the animal standing 
until the wounds are healed, or, if the locality is one in which this 
accident is frequent or common, to use pinewood sawdust instead 
of straw in the stall. Eaw, inflamed, and suppurating surfaces 
are those which the germ more especially favours. The end of 
the cord is perhaps most frequently affected, but any part is liable 
to attack, and the adhesions between the cord and adjacent tissues 
are often extensive, the infiltration invading even the prepuce and 
the walls of the inguinal canal. Sometimes the growth of the 
enlargement is very slow, and almost nil ; but in other cases it is 
rapid, and may attain formidable dimensions, instances having 
been recorded in which the tumours weighed 107, 134, and 
170 pounds, while their density is often quite extraordinary.^ They 
seldom cause much pain, though they may more or less interfere 
with movement ; in all cases the constant suppuration is un- 
pleasant and annoying ; while the tumour, when apparent, is very 
unsightly, being sometimes as large as a man's head. 

All kinds of treatment by astringents, caustics, actual cautery, 
etc., have been tried, but in nearly all cases the disease has 
resisted them. The internal administration of large doses of 
potassium iodide has also been tried, with injections of the same 
drug into the tumour ; but though it sometimes appeared to have 
a beneficial effect in recent cases, in many chronic instances it 
completely failed to produce any diminution of the growth ; so 
that it is now pretty generally recognised that operative procedure 
is the only certain way to insure a cure. But this is not possible 
in all cases, especially those in which complete excision cannot 
be effected owing to the extension of the morbid process to the 
abdominal cavity, and the infiltration of inaccessible tissues. 

The gravity of the operation will depend on the extent of the 
disease. When only the end of the cord is involved, the adhesion 
between it and the skin of the scrotum is slight, with very little 
infiltration into the surrounding tissues, the operation is not of 
rnuch moment ; but when the tumour is large and dense, adhe- 
sions many, and the adjoining textures much involved, then the 
operator has often a serious task before him. 

Instruments. — Dissecting instruments ; ecraseur with chain and 
steel wire ; bulldog forceps ; suture needles and silk ; antiseptic 
materials ; probes of difi'erent lengths ; a blunt seton needle. 

OpeBation. — The animal must be placed dorsicumbent or lateri- 
cumbent, with one or both hind-limbs drawn well forward, so as 
to leave the operator as much room as possible. One or two 
assistants will be necessary. The skin at the seat of operation is 
to.be well cleansed and washed with an antiseptic. If the opera- 
tion is likely to be prolonged, an anaesthetic should be ad- 
ministered. 

1 In one ease on which I operated the chain of the ecraseur broke, as did also 
a steel wire that replaced it, and a wire had to be specially made before I could 
cut through the tumour. 
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TecJmic. — The tumour is carefully examined, and the fistula 
explored by the probe. If it protrudes beyond the scrotum and 
does not extend any distance upwards, it should be released from 
the adhesions it has formed by cutting through the skin on its 
sides, and dissecting this and the connective tissue away until the 
tunica vaginalis communis is exposed and the upper end of the 
tumour is reached. The finger, blunt seton needle, or handle of 
the dissecting knife, will be most useful in effecting this liberation. 
The tumour should now be removed by placing the chain of the 
ecraseur around the healthy cord above the growth, embracing 
also the tunica vaginalis, as in the covered operation, turning the 
lever only two or three times per minute. Or the ligature or 
clamp may be employed, but the ecraseur is generally preferable. 

When the tumour is large and involves much of the skin, it is a 
good plan to isolate an elliptical piece of this on the surface, pro- 
portionate to the size of the growth, including the castration 
cicatrice, by passing a band of tape through the mass by a seton 
needle ; this tape is to form a loop, by which an assistant can 
raise the tumour and aid the operator as the dissection proceeds. 
Skin adhering to the tumour elsewhere is also to be cut away, 
and the tissues pushed from the tumour until the tunica vaginalis 
is reached. Knife, dissecting scissors, and fingers perform this 



Fig. 551. — Ligature-carrier. 

task, and bleeding must be stopped by ligation of vessels, torsion, 
or bulldog forceps. Not infrequently the tissues are very vascular, 
and the haemorrhage is rather copious. The connective tissue 
becomes looser the nearer the inguinal canal is approached, so 
that the finger can easily tear through it. Then the ecraseur is 
employed, care being taken to place the chain round a healthy 
part. In some cases the tumour extends so high into the inguinal 
canal that it is difficult, if not impossible, to get the chain above 
it ; then it may be necessary to resort to a strong aseptic ligature, 
and even this may be very troublesome to carry high enough. 
To assist in this, use may be made of a simple contrivance in the 
form of a small tube of wood or metal, eight or ten inches in 
length (Mg. 551), into which the double ligature is passed, so as 
to make a loop at the end. This loop is pushed high up over the 
tumour until the portion of healthy cord is reached, when it is 
tightened to the necessary degree by pulling the ends of the cord 
at the other extremity of the tube, where they are secured by 
tying them on a small piece of wood placed across this extremity. 
Every second or third day the tube may receive a twist or two, 
which will tighten the ligature and hasten the process of separa- 
tion, which is necessarily slow. If the tumour is very dense, the 
ligature may be of pliable wire. 
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In employing the ecraseur, and for the same reason, it may be 
requisite to use a steel wire instead of the chain. 

In order to render the ecraseur more effective, and to diminish 
the risk of hasmorrhage, Degive recommends passing a skewer 
through the tumour, and when the chain of the instrument begins 
to tighten, to rotate the mass by this means during the intervals 
of turning the lever, so that there is crushing and torsion of the 
cord alternately. 

In other cases, the tumour extends to the abdominal ring, and 
even into the abdominal cavity, occupying the whole of the 
inguinal canal, so that it is necessary, if the ecraseur is to be 
employed, to dilate the latter by incision, so as to allow the chain 
of the instrument to be carried sufficiently far. 

Growths extending into the tissues beyond the spermatic cord 
may be removed by the knife or the curette. 

The wound is to be dressed with antiseptic lotions or powders. 
Some cases may require the wound to be plugged with gauze or 
Unt. 

Peritonitis is a not infrequent, serious, and often fatal result of 
castration, occurring about two or three days after the operation 
in many cases in which it is acute. In the great majority of 
cases it is due to septic infection, which should so often be pre- 
ventable; in a small percentage of cases it may be caused by 
exposure to cold and wet. Death occurs in from two to four 
days in acute cases, and medical treatment is of little avail in 
them. In non-septic cases a fatal termination is not so rapid, 
and prognosis is more favourable. The prominent symptoms are 
loss of appetite, disinclination to move, dulness and drooping 
head, temperature 106° or 107° Fahr., pulse 70 or 80 per minute, 
respiration short and hurried, conjunctivae of a dead, reddish- 
yellow tint, etc. 

Tetanus is another most fatal sequel ; in fact, it is looked upon 
as invariably fatal. Like the malady just described, it is due to 
specific infection, but is often ascribed to the use of the clamp in 
the old-fashioned method of castration. It is more prevalent in 
some regions than others, and in some seasons it is unusually 
frequent. It may appear in an animal soon after the operation, 
or it may not become manifest for a number of days. 

Abscesses in the scrotum are often owing to the scrotal wound 
being too small, or to premature closure of the wound when suppu- 
ration has taken place in the inner tissues. Opening the wound 
freely, and washing out the cavity with aseptic lotion, will soon 
bring about recovery. Not so with abscesses due to pyaemia. 
These may appear almost anywhere, and are often very trouble- 
some ; they may even have fatal results. 

Amaurosis. — This condition has been sometimes observed to 
follow castration, but it has always been produced by excessive 
haemorrhage, and recovery has usually ensued with appropriate 
treatment. 
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The Castration of Cetptoechid and Anoechid Solipeds. 

Allusion has already beeu made (note, p. 537) to anomalies, 
not only in the number of the testes, but also in their situation. 
Polyorchidism appears to be exceedingly rare, as very few instances 
of animals having more than their normal number have been 
recorded, and even in some of these it is possible a mistake has 
been made, the globus minor being taken for a testis. The 
absence of the testes — anorchidism — is also most unusual, though 
unilateral or bilateral defects in, or absence of, their constituent 
parts are not so uncommon. The junction, or coalescence, of the 
two testes — synorchidism, as it has been termed — is likewise de- 
scribed, and though it has been distinguished as intra- and extra- 
abdominal, yet it has been remarked that the former seems the 
only possible form. 

Hyjpertrophy of one testis is generally compensatory for atrophy 
in the other, and is the consequence of disease having checked the 
development of one of them, tbe volume of the hypertrophied one 
being due to increase in the length and calibre of the seminiferous 
ducts. A testis retained in the abdomen or inguinal canal is 
usually undeveloped ; therefore the term atrophy should, accord- 
ing to Cadiot and Almy, be applied more particularly to the 
testis lodged in the scrotum. 

Similar remarks may be made with regard to the position of 
the testes. The authorities just quoted state that all abnormal 
positions of these glands in the scrotum are inversions ; normally 
the greater axis of the testis is inclined obliquely downward and 
forward, its supero-posterior border being covered by the epididy- 
mis; so that if this axis is modified inversion exists. Ectopia is also 
said to exist when the gland is arrested in its normal migration 
from the abdominal cavity to the scrotum, or when it has taken 
a wrong direction ; and there is distinguished a retention or in- 
complete migration, and a defective migration. Cryptorchidism 
belongs to the first, and is most frequent, the anomaly resulting 
from the incomplete migration of the testes. It is termed ab- 
dominal when the gland is retained in the abdominal cavity, and 
inguinal when, having passed through the abdominal ring, it does 
not traverse the inguinal ring. It is also said to be simple when 
only one testis is so situated (monorohidism), and double (anor- 
chidism) if both are ectopic, which constitutes true cryptor- 
chidism. In this way we may have abdominal cryptorchidism 
on one side of the body and inguinal cryptorchidism on the other ; 
but in the majority of cases it is only unilateral, and some writers 
have declared that it occurs more frequently on one side than the 
other — the right side according to some, the left side according 
to others ; but the most experienced assert that more than two- 
thirds are left-sided. 

The ectopic testis is rudimentary, as in the foetus, being usually 
small, flaccid, and not at all like the normal gland, and in time 
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frequently undergoes degeneration, when it may become trans- 
formed into one or more large cysts (Fig. 552) ; it may contain 
hairs, teeth, or patches of osseous or cartilaginous tissue ; or it 
may attain enormous dimensions from having become sarcomatous 
or carcinomatous. Some even contain sclerostomes. 

In the abdominal form the epididymis is generally unrolled in 
the shape of a flexuous cord extending behind, so that the globus 
minor is some distance from the testis itself (sometimes four to 




Fig. 652.— Testis op a Cbyptorchid Hobse with a Sekods Cyst aitached to it. 
(After Hendrickx.) 

1, Testis ; 2, epididymis ; 3, serous cyst ; 4, globus major. 



six inches), vsrhich is nearly always lying free and movable on the 
floor of the abdomen, near the flank and a little in front of the 
pubis, towards the middle line, and it may be among the intestines. 
More seldom it is near the lumbar region or in the vicinity 
of the bladder ; and in rare cases it is adherent to the wall of the 
abdomen or some of the organs therein. It is attached to a wide 
triangular band, or frseoum, that acts as a suspensory ligament, and 
which extends, parallel to the middle line, from the sublumbar 
region to the bladder. The anterior border of this band carries 
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the testicular bloodvessels, while the posterior lodges the vas 
deferens ; from its external surface a narrow layer is detached, 
which is fixed outwardly into the corresponding lateral margin of 
the pelvis, while its inferior free border passes from the abdominal 
ring, or the fossette there, to the globus minor and the testicle, 
where it is joined by the abdominal portion of the gubernaculum. 
The inguinal canal is entirely absent in the complete form of 
abdominal cryptorchidism, only a slight depression being some- 
times observable at the place where it should be. In the incom- 




FiG. 553. — Semi-diagbammatic Figure of the Upper Surface of the Prepubic Rfgion, 

SHOWING THE POSITION OF THE TESTES IN ABDOMINAL OrYPTORCKIDISM. (Aiter Cadiot.) 

On the right aide (left looking at the figure) the cryptorchidism is complete ; ou the left side 
it is incomplete : a double portion of the vas deferens has entered a partly-formed inguinal 
canal. The suspensory ligaments should he a little nearer the middle line than the figure 
indicates ; in the living animal they are usually in plaits, and the testes are near the 
pelvic entrance. 1, Testis ; 2, globus major ; 3, globus minor with the vas deferens pro- 
ceeding from it ; 4, gubernaculum ; 5, suspensory ligament (tunica vaginalis propria) 
spread out ; 6, vas deferens ; 7, abdominal ring ; 8, bladder ; 9, lateral ligaments of the 
bladder ; 10, rectum. 



plete form, however, there has been described a rudimentary 
canal — a sort of peritoneal cul-de-sac — that lodges either the 
globus major or minor or a portion of the vas deferens ; but in 
some cases this canal has been larger, and yet contained nothing. 
In inguinal cryptorchidism' the canal exists, though to a variable 
extent, and has its three tunics ; sometimes it extends to the 
inguinal ring, and it always contains the testis. 

The existence of cryptorchidism may be suspected by the 
appearance and behaviour of the Horse, especially if it has 
reached, or is approaching, adult age. The scrotum is unde- 
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Fig. 554,— Unilateral Abdosiinal Cryptorchidism. (AfterCadiot and Almy.) 

1, Suspensory ligament of the descended testis ; 2, yaa deferens ; 3, suspensory ligament 
of (4) the ectopic testis ; 5, rectum. 




Fig. 555.— Imcomplete Abdominal Cryptorchidism. (After Hendrickx.) 

1, Abdominal ring ; 2, testis in the abdominal cavity ; 3, inguinal canal ; 4, enormously 
developed epididj'mis in the inguinal canal ; 5, abdominal wall. 
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veloped if castration has not taken place, or if it has been attempted 
there may be cicatrices apparent on the skin, and the absence of 
one or both of the testes is evident to the eye, and still more to 
the touch ; the animal neighs like an entire Horse, and only too 
often behaves like one, being unsteady, more or less uncontrol- 




FxG. 556. — Veetical and Transverse Section of the Posterior Abdominal Region, 
SHOWING A Portion of the Sublumear, .Iliac, and Prepueic Regions of a Horse, 
WITH the Testes in the Scrotdm. (After Gadiot.) 

1, Peritoneum; 2, posterior abdominal vein; 3, posterior abdominal artery; 4, bladder; 
5, rectum ; 6, internal oblique muscle ; 7, cremaster muscle ; 8, 11, spermatic cord ; 9, vas 
deferens ; 10, abdeminal ring ; 12, layer comprising the upper border of the crural arch, 
posterior border of the internal oblique, cremaster, subperitoneal layer, and peritoneum ; 
13, crural arch turned down, showing its deep surface ; 14, sartorius muscle ; 15, iliacus 
muscle ; 16, lumbo-iliac aponeurosis ; 17, psoas magnus muscle ; 18, tendon of the small 
psoas muscle ; 19, pelvic cavity ; 20, lateral ligaments of the bladder, margined by the 
obliterated umbilical arteries. 



lable, especially when in the presence of Mares, and frequently 
vicious. There may be scars on the skin, as if castration had been 
attempted and had failed ; but these differ from real castration 
cicatrices in being, as a rule, level vrith the surface of the skin, 
and not depressed and puckered as in the latter, while the stump 
of the cord cannot be felt in passing the fingers over them or 

38 
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making pressure towards the inguinal ring. If there is still any 
doubt, an exploration can be made by passing the hand into the 
rectum and carrying it towards the abdominal ring of the sus- 
pected side ; on reaching the opening, slight pressure is made on 
it with the first finger, while an assistant pulls at the cicatrix or 
skin of the scrotum below the inguinal ring ; if the testis on that 
side has really been removed, the explorer's finger will glide on 
the cord at each pull ; but if the Horse is an inguinal monorchid, 
the cord remains immovable. 

To distinguish whether the cryptorchidisni is inguinal or ab- 
dominal, if the Horse is standing the fingers of one hand, gathered 
together in a cone shape, are pressed into the inguinal ring, and 
the lower part of the canal will, in inguinal cryptorchMism, often 
discover the testis through the skin of the scrotum and the dartos, 
if it is near the inguinal ring ; but if it is high in the canal and 
near the abdominal ring, it is not possible to feel it by external 
manipulation, especially if the animal is coarse-bred and fat, 
because of the latter and the number of lymph glands in that 
region. It may be observed, however, that if one testis is in the 
inguinal canal, that which has descended into the scrotum is of 
the usual size ; but it is larger than usual, and hangs lower, when 
the absent one is in the abdomen. The hand in the rectum will 
also find on the same side, and in the prepubic region, the cord 
passing into the abdominal ring. If the hind-limb on the sus- 
pected side be pulled slightly away from the body by an assistant, 
and one hand of the operator examine the canal externally through 
the inguinal ring, while his other explores the abdominal ring 
through the -rectum, an opinion may be arrived at with tolerable 
certainty whether or not a testis is in the canal. It is likewise 
to be noted that when the animal is laid down, and one of the 
hind-limbs is drawn forward, sometimes the testis, not apparent 
when the Horse was standing, reveals itself prominently and 
characteristically at the inguinal ring. 

In complete abdominal cryptorcMdism, the testis is absent from 
the inguinal canal — indeed, there is no canal, the abdominal ring 
is extremely small or imperceptible, and the testis may be felt in 
the abdomen ; though owing to its extremely variable situation 
there, and its oftentimes small size, it may evade detection in 
many cases. Indeed, the difficulty in these cases is not so much 
in recognising the testis as in finding it. In these it has been 
recommended to explore the lateral parietes of the abdomen on 
the ectopic side, through the coats of the rectum, in passing the 
hand from the lumbar region toward the floor of the abdomen ; 
or, beginning at the anterior border of the pubis and the middle 
line, to carry the hand thence forward and laterally about four or 
five inches from the linea alba, the fingers outspread, and the 
palm placed against the abdominal wall. The testis may then 
be encountered ; it feels like a small, movable, ovoid, soft body. 
It has also been pointed out that the missing testis may be dis- 
covered by following up the vas deferens from the bladder to the 



OPERATIONS ON THE MALE GENERATIVE ORGANS. 589 

epididymis ; but it is to be confessed that these attempts at dis- 
covery are not always successful. 

In very young animals the descent of the testes into the scrotum 
may be retarded owing to debility or other cause, but if they are 
not present whe.n an animal is a year old, or at most two years, 
their descept is very problematical. It is to be noted that in some 
exceptional instances of inguinal cryptorchidism, the abdominal 
ringi is sufficiently developed to allow the testis to fall through 
into the abdomen when the animal is placed on its back ; so that 
when the Horse is standing it is an inguinal eryptorchid, and 
when dorsicumbent it is an abdominal one. In such a case, 
therefore, a Horse may be phanerorchid when standing, and 
monorchid, or even anorchid, when cast. 

In some cases of abdominal cryptorchidism, also, there exists a 
a-udimentary inguinal canal — a peritoneal cul-de-sac of variable 
depth, which may contain only the gubernaculum, the globus 
minor, or the vas deferens. 

A monorchid Horse — one testis in the scrotum, the other con- 
'Cealed — may be quite fertile, but an abdominal eryptorchid is 
very rarely, if ever, capable of propagating its species,^ though it 
may display a more vicious and unmanageable disposition than 
the ordinary Stallion.^ 

It may be observed that cumulative evidence goes to prove 
■cryptorchidism to be a hereditary defect. 

It is somewhat remarkable that operation for the emasculation 
■of eryptorchid Horses is of comparatively recent introduction, not- 
withstanding that such animals are usually more vicious and 
intractable than properly-developed Stallions. It appears to have 
been practised by itinerant castrators in Denmark, who were 
•expert and fairly successful operators, for a long time before Pro- 
fessor Stookfleth, of the Copenhagen Veterinary School, brought 
it prominently before the Veterinary Society of that city in 1856 ; 
for a few of the veterinarians then present had performed the 
■operation either by the flank or the inguinal canal. Stockfleth, 
the following year, had an experienced travelling castrator brought 
to the school to give a demonstration as to the manner of per- 
forming the operation. It was practised at an early date by Marrel 

' As will be observed, I have persistently designated the upper margin or 
•orifice of the inguinal canal the abdominal ring, to distinguish it from the lower 
or imguinal ring. Much confusion prevails in designating these orifices, but in 
the course I have adopted I am only following Stockfleth. 

2 Cadiot mentions the case of the French double eryptorchid Horse La Cloture, 
which was remarkable for his shape and swiftness, and won his races for two 
■consecutive years. Purchased by the Government as a stud Horse, he was put 
to forty Mares at Pompadour, not one of which proved in foal. 

3 The reason for this persistence of virile tendTency when the power of procrea- 
tion is absent, even when spermatozoa are present in the secretion of the testes, 
may be due to the latter maintaining their intensely stimulating influence ; but 
owing to sclerosis, or some other change in the vesiculse seminales or seminal 
ducts, the fluid cannot be taken away, and is a continual source of aggravated 

.stimulation. 

38—2 
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in France, and by Van Seymortier and Van Haelst in Belgium.* 
It had been performed mostly by the flank up to the time Van 
Seymortier first described the inguinal procedure, and showed 
how much easier and superior it was ; this was also demonstrated 
by Brogniez in 1845. Dieriex popularised the operation in Bel- 
gium in 1864, and taught many how it should be performed. 

In 1866 Stockfleth did much to render it popular by publishing 
a treatise on the anatomical relations of cryptorchids, in which 
he pointed out that the situation of the hidden testis may be very 
different in a number of cases ; so that discovering it in the 
abdomen may be very difiicult, sometimes necessitating the intro- 
duction of the entire hand ; but the position of the vas deferens 
being always the same in all animals, this is much easier found, 
and leads to the detection of the gland. This explanation re- 
moved the apprehension that prevailed in the minds of many as 
to being unable to seize the hidden testis, and gave would-be, 
operators confidence. 

Since then several writers in Denmark, among them C. Jensen 
(1867), H. Jensen (1869), Petersen (1872), E. Jensen and Stock- 
fleth (1878), and Nielsen (1884), have contributed useful articles 
on it ; in Belgium, Degive (1875) has furnished an excellent 
description ; in Germany, Hering, Hertwig, Schmidt (1885), 
Moller (1888), Ostermann, Peters, and others ; in Prance, Capon 
(1878), Jacoulet (1886), Cadiot (1893), and Zabat (1897), have 
largely added to our knowledge of it. In England it would appear 
that nothing was known of the operation, and that it had never 
been attempted, even in the inguinal form of cryptorchidism, 
before the advent there (1888) of a very expert and successful 
American castrator, who seems to have been self-taught — Mr. 
Miles ; but unfortunately his method was secret, except upon 
payment of a considerable sum, while he bound over those he 
instructed also to secrecy. But the operation began to be prac- 
tised on a very gradually increasing scale from that time, and 
several useful papers have appeared on it in professional journals. 
In the United States it has received considerable attention; a. 
book on it has been published by Miles (1891), and Liautard and 
others have dealt with it in an instructive manner. 

But yet to many veterinary surgeons it appears to be a formid- 
able and a difiicult operation, and it certainly is a delicate and 
difficult operation, and demands tact, skill, patience, and a cer- 
tain amount of dexterity and physical strength, as well &i small 
hands and sensitive fingers. There is no reason whatever why 
everything connected with the operation cannot be understood by 

1 These Danish oastrators frequently insured the animals they were about to 
operate upon, in case of death from the operation, by receiving a larger fee when 
they had recovered. This guarantee, however, was of little value, as they were 
poor men and came from another district to operate ; they therefore expected 
their fees as soon as the operation was terminated, in order that they might return 
home, and it not infrequently happened that the animals remained Stallions after 
the operation, though this may have been conscientiously canied out. 
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every practitioner, nor why the operation itself could be under- 
taken by all or nearly all of them ; for one form of cryptorchidism 
— the inguinal — is not much more difficult than phanerorchid 
castration, and it is by far the most frequent, while confidence 
and skill should allow the abdominal form to be undertaken with 
much prospect of success.^ 

Operation. — Before operating there are certain things to be 
considered by the operator. The first of these are as to whether 
the animal is really cryptorchid, and if so, what form of the defect 
it is, and whether it is bilateral or unilateral ; whether operative 
attempts have already been made ; whether the animal is in a fit 
state for operation ; and the season of the year. 

Between two and four years are generally considered the most 
favourable age for the operation, though it is performed on animals 
much older. Under two years the dangers attending it are much 
greater than over that age, 'and the testes may descend even after 
that period; three or four years are certainly more favourable 
than two years, as the animal is more developed ; three- years I 
would consider the lower limit. Horses have been operated upon 
when nine and ten years old, and made good recoveries. Younger 
animals, however, are more easily operated upon, as their tissues 
are not so hard. Animals in lean condition, too, are more favour- 
able than fat ones, so long as they are not weakly nor their 
muscles too soft. Fat in the inguinal region is a disadvantage, 
as it makes the abdominal walls thicker, and the fingers cannot 
be passed into the canal so easily or so far ; while a fatty mesentery 
or omentum often makes it difficult to find the testis or cord. 

As in castration, cold winds and wet weather are not favourable, 
and late spring and autumn are generallyconsideredthebest seasons 
for operating — between April and September, in fact. Needless 
to say, the animal should be in good health and in healthy sur- 
roundings. 

For some days before operating food should be sparingly given, 
and then chiefly in the form of mashes, with frequent small doses 
of sodae suph., the object being to empty the bowels as much as 
possible, so as to render detection and seizure of the testis more 
easy. On the evening preceding, and on the day of operation, no 
food should be allowed, and not much water ; and a few hours 
before one or two warm-water enemas should be administered, 
and brief exercise may be given. 

Castration in abdominal cryptorchidism may be performed 
(1) through the inguinal canal, (2) through the inguinal canal and 

' Danish veterinarians understand a ' cryptorchid ' to he an animal that has 
one or both testes in the ahdominal cavity, the walls of which must be perforated 
to reach them. When they are in the inguinal canal, the term 'false crypt- 
orchid ' (falsche spitzhengste) is used ; it is not then necessary to break through 
the abdominal parietes in order to remove the testes, as they can always be seized 
and withdrawn, though sometimes with difficulty, from the canals and inguinal 
rings, and there is no more danger in operating upon such animals than upon 
normal Stallions ; whereas the castration of tnie cryptorchids is always a serious 
operation. 
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floor of the abdomen, or (3) by the flank. Then there is the 
operation for (4) inguinal cryptorchidism. 

1. Opeeation theough the Inguinal Canal. — This is perhaps 
the most popular, as it is certainly the most advantageous, method 
of operating for the removal of the testes in cases of cryptor- 
chidism, as the abdominal cavity may be reached through it, vrith 
the chance of meeting with the testis in some portion of the 
interspace, or the floor of the abdomen may be perforated from 
it if it is not desired to go right up through the canal. It is the 




Fig. 55r. 



-Inguinal Canal seen from the Flank, the Eing being divided. (Alter 
Cadiot.) 



The aponeurosis of the external oblique is also divided in front of the line where it is in- 
flected. The internal oblique is reilected from the crural arch to near the internal cora- 
missure of the canal, a, crural arch ; &, internal oblique muscle ; c, internal commissure 
of the inguinal canal ; d, aponeurosis of the external oblique muscle divided ; e, internal 
commissure of the inguinal ring _; /, /, external commissure divided : g^ anterior border ; 
h, posterior border ; i, dotted line indicating the situation of the abdominal ring ; 
j', dotted line showing the place where the perforation in the commissure should be made 
in the operation for abdominal cryptorchidism ; k, angle of the haunch ; I, posterior limb 
abducted, 

method adopted by many of the most successful operators, and 
owing to its zealous advocacy by Professor Degive, of the Brussels 
Veterinary School, it is known on the Continent by his name, or 
as the Belgian Method. 

Stjegioal Anatomy. — At page 380 the surgical anatomy of the mguinal region 
has heen dealt with in a more or less comprehensive manner, so that only a brief 
reference need now he made to it, in view of the reqnirements of this particular 
operation. "We will borrow our description from Stookfleth's ' Handbook of • 
Veterinary Surgery,' as it is at once concise and clear, ^nd is given in connection 
with the operation : 

'Near the jjlaee where the limb comes in contact with the body, the abdominal 
wall is pierced by the inguinal canal (canalis inguinalis), which lies between the 
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abdoininal muscles and the ligament (ligarmnlmn Poupartii, s. mguiTialis) 
formed by them. This ligament divides into two parts, a limb portion and a 
pubic portion. The limb portion is the thinnest, and unites with the sheath of 
the muscles of the limb ; the pubic bone portion, on the other hand, forms a 
strong tendon, which becomes attached to the anterior border of the pubic. The 
inguinal canal serves for the passage of the testicle and spermatic cord, etc., into 
the scrotum during fcetal life. Both are covered by the general serous tunic 
{tvmica ■vaginalis communis). This canal is not merely a, straight hole bored 
through the abdominal wall, but is an oblique canal, three to four inches long. 
The internal opening into the abdominal cavity (wrmulus abdominaliSj s. ingui- 
nalis) is smaller than the external, and slantingly situated, about six inches 
from the middle line {linea alba). The peritoneum passes through it to the 




Fig. 558. — Prepubic and Inguinal Regions seen from Below, and showing on Each 
Side of the Middle Line the Inguinal Ring and Entrance to the Inguinal Inter- 
spaces OR Canals. (After Cadiot.) 

a, skin ; b, section of the penis ; c, dotted line marking tlie linea alba ; d, external commis- 
sure of the inguinal ring ; e, internal commissure of same ; /, external border or'lip of 
same ; ff, internal oblique muscle ; 7i, divided fibrous band, the remains of the guber- 
naculum testis ; i, testis covered by its tunica vaginalis, and lying close to the inguinal 
ring — inguinal eri/ptorchidi^m ; j, dotted line indicating the situation and direction of the 
opening made in the internal oblique muscle in the Danish operation, as modified by 
Bang and M511er ; k, common tendon of the abdominal muscles ; I, internal margin or lip 
of the inguinal ring. 



scrotum as a special membrane (tunica vaginalis propria), covering, on the one 
side, the testicle and its appendages, on the other in apposition with the common 
lining of the scrotum (tunica vaginalis communis). The canal is flattened from 
above to below, filled by loose connective tissue, and passes in a direction from 
before, backwards, and inwards towards the middle line of the body. The ex- 
ternal opening (inguinal ring) is a cleft about four to five inches long, passing 
obliquely forwards and outwards in the strong Poupart ligament and the yellow 
abdominal tissue (faseia superjidalis). It commences about an inch and a half 
in front of the border of the pubis, and the same distance from the linea alba, 
but is much nearer the latter than it is the abdominal. When the Horse stands 
normally on its legs, the inguinal canal forms an almost closed slit ; but when 
the limb is held backwards and outwards, or when the animal is cast and fixed 
so that the limb is away from the body, then the inguinal canal is cylindrical. 
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because the limb portion of Poupart's ligament is drawn outwards and backwards. 
This is the reason why an inguinal hernia may take place during the operation of 
castrating a Stallion.' 

In a cryptorohid that Stookfleth bought for post-mortem purposes, the left 
internal inguinal ring was normal, and the spermatic cord passed through it in 
the usual way outwards. The left vas deferens passed from the internal ring 
over the round ligament and the ureter, posteriorly over the wall of the bladder, 
through the portion of peritoneum (Douglas' fold) under the prostate gland,_ to 
the urethral canal. The right testis was in the abdominal cavity, hanging, with 
its vessels and vas deferens, in a fold of peritoneum about three inches broad, 
from the superior wall of the abdomen. Inferiorly, it was united to the right 
inguinal ring by a strong fold of membrane (a kind of gubernaculum). The vas 
deferens was tolerably long and tortuous, and had the same form and course as 
that on the other side. On account of its length and position, it could have 
easily been drawn through an opening in the inferior wall of the abdomen (opera- 
tion wound). On the other hand, the vessels were so short that it would have 
been diflScult to draw out the gland sufficiently to place a clamp on it without 
risk of rupturing them. 

In another cryptorohid upon which Neilsen made a post-mortem examination, 
he found one of the testicles alongside the small psoas muscle, hanging in 
a duplicature of peritoneum, which formed a kind of ligament about four inches 
broad. The vessels and the vas deferens were so long, however, that they could 
have been easUy reached through an opening in the floor of the abdomen, 
although the peritoneal duplicature must have been torn before the gland could 
have been seized. The main point to notice is, that the vas deferens was normally 
situated. In some cases he noticed that the internal inguinal ring was smaller 
on the side where the testicle remained in the abdominal cavity than it was on 
the other, whereas in other cases no difference could be detected. 

In regard to the different layers which compose the inguinal region, and which 
have to be passed through in order to reach the abdominal cavity, they are 
similar to those of the abdominal wall, though their direction is somewhat 
different. Proceeding from without inwards, they are : 

1. Skin. 

2. Dartos. 

3. Connective tissue. 

4. Aponeurotic portion of the external oblique muscle. 

5. Muscular and aponeurotic portions of the internal oblique muscle. 

6. Aponeurotic portion of the ta'ansversalis abdominis muscle. 

7. Subperitoneal connective tissue. 

8. Peritoneum. 

It is to be remembered that the anterior or anterointernal wall of the inguinal 
canal is formed by the internal oblique muscle, which gradually diminishes in 
thickness towards the middle line and the internal commissure, where it is very 
thin and aponeurotic. The posterior or postero-external wall is formed by the 
crural arch, which is rather thick in the inferior part and towards the external 
commissure of the canal, and thin at its upper border, which is joined with the 
lumbo-iliac aponeurosis. The external commissure, oblique downwards and 
backwards or outwards, is formed by the junction of the muscle with the arch.' 
For its whole length these two parts adhere a little more intimately than in the 
canal, but this is not otherwise limited outwards ; the commissure may be pushed 
by the fingers so as to lay bare the internal oblique muscle and the aponeurosis 
covering it. The internal commissure is constituted by the same parts : towards 
the inguinal ring by the joining and the slender adhesion of the internal oblique 
to the arch, and higher by the union of the posterior border of the muscle to the 
arch. Inclining downwards and inwards, following a line extending from the 
iliac insertion of the internal oblique to the prepubio tendon, this commissure is 
less resisting than the external, and when the perforation, as in the operation, of 
the inguinal interspace is improperly made, and the fingers press on it, it is easily 
torn at any part. 

It is also to be borne in mind that the inguinal ring is oval in shape, its larger 
diameter being directed obliquely backwards and inwards, and that it is chiefly 
formed by two fasciculi'of fibres belonging to the external oblique muscle, which, 
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at first contiguous, separate from each other to constitute two incurved lips that 
circumscribe the opening. These lips show borders or pillars, and two angles or 
commissures. The antero-internal lip is deeply lined by the internal oblique, 
the iibres of which are inflected at this point to assume a more horizontal direc- 
tion. The postero-external lip is entirely formed by a portion of the aponeurosis 
of the external oblique muscle, immediately continued above by the crural arch 
and below by the crural aponeurosis. The anterior or external commissure is more 
or less strong, according to the animals, and is formed by diverging fibres of the 
external oblique muscle, strengthened by some arciform fibres. The posterior 
commissure corresponds to the tendon of the abdominal muscles and to the 
anterior border of the pubis. 

The bottom or summit of the inguinal canal is formed by the union of the two 
commissures, apd it is limited by the line of insertion of the deeper fibres of the 
internal oblique on the iliac portion of the crural aponeurosis. The summit of 
the canal — the part where the peritoneum should be encountered in the operation 
through the canal — is situated much above the point where the abdominal ring 
usually is, as the latter may be only three or four inches from the middle line, 
while the summit of the canal may be six or eight inches from it. — Oadiot and 
Almt. 

Opekation. — Whether or not an aneesthetic should be ad- 
ministered has been much discussed, but there can be no doubt 
that if adopted it greatly facilitates the operation, especially if the 




Fig. 559. — Ligature Needle for closing Wound in Inguinal Ring. 

animal is nervous or irritable, if there is risk of hernia, or if the 
procedure is hkely to be protracted. The muscular relaxation 
induced also greatly favours the operator, to say nothing of 
sparing the animal much pain. 

The most careful asepsis possible should be observed j the skin 
in the inguinal region, prepuce, and inside the thighs, ought to be 
washed with soap and water by an assistant, the shanks and feet 
of the hind-limbs should also be wrapped in a piece of cloth 
damped with disinfecting fluid, when the Horse is east, and the 
skin of the prepuce, inguinal region, and inside the thighs, ought 
also to be sponged over with that fluid before the operation is 
begun. Needless to say that the hands and arms of the operator 
should also be scrupulously clean and aseptic. 

Instruments and Appliances. — These are few in number, and 
may be limited to a scalpel, convex bistoury, or ordinary castrating 
knife, dissecting forceps, an ecraseur, a, pair or two of artery 
forceps, a blunt seton needle, a curved suture needle in handle, 
ligature silk and wire, as well as aseptic lint and gauze. 

Position. — The animal is to be placed in the latericumbent or 
dorsicumbent position, as for ordinary castration, or as for opera- 
tion for schirrous cord. Some operators prefer the latericumbent 
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others the dorsicumbent, position. If laterioumbent, the side to 
be operated upon should be uppermost, and the hind-limb of that 
side drawn well outwards and forwards, and kept there, the other 
three limbs being secured in the ordinary way. If dorsicumbent, 
the hind-limbs are well flexed at the hocks, and kept down and 
well apart by a strong leather strap or canvas band passing from 
the shank of one hind-leg, across the loins to the shank of the 
pposite hind-leg, and the spreader placed between them. Sg^^ 
If possible, the bed on which the Horse is laid should be'of 
pine sawdust, or be covered with a wide canvas sheeting or oil- 
skin covering, which should be damped with antiseptic fluid. 
The hind-quarters ought to be on a higher level than the front 
part of the body. 




FjG. 560. — Position of Horse in Operation foe Cryptorchti>ism, showing Situation of 
Incision in the Skin over the Inguinal King. (After Cadiot and Almy.) 



Techmc. — The skin is to be incised over the inguinal ring in the 
direction of its long axis, to the extent of about six inches; this 
incision may be effected by making the skin tense between the 
thumb and first finger of the left hand and cutting through it with 
the knife. But this entails risk of wounding veins and giving 
rise to troublesome bleeding. A safer and much more expeditious 
plan is to raise a large transverse fold of skin and divide this to 
a depth of three inches by one out of the knife or one snip of 
sharp scissors. When released the wound will be six inches long, 
and there will scarcely be any hsemorrhage. If the dartos is not 
divided completely, this may be done by raising one lip of the 
wound, and with one or two light cuts of the knife, taking care 
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not to wound the veins that lie below it. The subjacent con- 
nective tissue is torn through by one or two of the fingers of each 
hand to an extent sufficiently great to allow the hand to pass 
through, or the knife may be used for this purpose ; the inguinal 
ring being exposed, and also the inguinal canal, the internal or 
prepubic commissure of the ring being easily felt. The index and 
middle fingers can now explore the lower part of the canal, but if 
nothing is found, all the fingers of the hand on the same side as 
the ectopic testis (right testis right hand, left testis left hand) are 
fully extended and gathered into a cone shape; they are then 




Fig. 561. — Cryptobchid Castration. (After Oadiot and Almy.) 

The inguinal canal opened, showing the testis therein. The inguinal ring has been widened 
by incising its external commissure. 1, internal oblique muscle ; 2, external commissure 
of the inguinal ring ; 3, testis ; 4, globus major j 5, globus minor. 

gently pushed into the canal, taking as a guide the internal or 
prepubic angle of the ring, in the direction of the angle of the 
haunch, resting against the crural arch, and advancing by a slight 
rotary or torsion movement, and separating the fingers now and 
again. This penetration is much easier effected if a little car- 
bolised olive-oil is poured into the wound, so as to lubricate the 
passage. If the testis is in the canal, it will now be encountered 
(Pigs. 553 et seq.). If it is found, gentle. traction must be used to 
bring it down sufficiently near to get the ecraseur chain around 
the spermatic cord, above the epididymis, when it is to be removed 
slowly, as in phanerorchid castration. 
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But if the testis is not met with, exploration is to be slowly 
continued upwards in the direction indicated, taking care not to 
injure the internal commissure. In this way it is easy to detach 
the internal oblique muscle from the crural arch, from which the 
posterior border may be separated for a short distance ; then the 
peritoneum can be felt, and through it the intestines. This mem- 




FiG. 562. — Transvebsb Vertical Section of the Internal Posterior Abdominal Region, 
^ showing the Origin and Arrangement of the Internal Oblique and Cremaster 
Mdscles. 

The peritoneum and transversalis abdominis muscles have been removed. 1, Rectum ; 

2, upper portion of the cremaster muscle, V7hich has been divided near its origin ; 

3, bladder ; 4, internal oblique muscle ; 5, rectus abdominis muscle ; 6, dotted line in- 
dicating the situation of iiie inguinal ring ; 7, dotted line corresponding to the abdominal 
ring ; 8, posterior border of the internal oblique muscle ; 9, dotted line showing the point 
which the hand should reach at the peritoneum in the operation for abdominal crypt- 
orchidism ; 10, pelvis. 



brane has now to be perforated by the end of a finger or by the 
finger-nail in seizing it between the thumb and first finger. It 
sometimes happens that the peritoneum, instead of tearing, 
becomes detached by the pressure of the finger, and then requires 
a strong push of the hand upwards to tear it. The blunt seton 
needle will usually be found more advantageous than the finger 
to effect this opening, which, once made, can readily be enlarged 
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by one or more fingers. It is to be noted that the passage of the 
hand up the canal can be much facilitated — especially if the posi- 
tion of the Horse is latericumbent — ^by flexing and abducting the 
hock of the limb of the same side as much as possible ; and in 
taking the point of the haunch for guide, in pressing the hand 
rather outwards than inwards, and in penetrating as deeply as 
possible, the danger is averted of perforating the inguinal canal 
too low, which would in all probability lead to eventration. But 
if these directions are followed, the opening into the abdomen will 
be made sufficiently high to prevent such a mishap (Figs. 557, 558). 
The hand should, in fact, reach the peritoneum not far from the 
sublumbar region, near the terminal tendon of the small psoas 
muscle and the external iliac artery, or a little more outwards 
towards the middle of the external border of the iliacus muscle, or 
to near the superior insertion of the sartorius muscle in the lumbo- 
iliac aponeuroses close to the brim of the pelvis, and between the 
tendon of the small psoas muscle and the middle of the lower 
surface of the iliacus. An opening at this height leaves the 
intestines no tendency to escape, the effect of the pressure on the 
abdominal wall when the animal has risen being rather to bring 
the internal oblique muscle against the crural arch, and thus to 
hermetically close the peritoneal perforation. 

The abdominal cavity being now open for exploration, the first, 
or the first and second fingers, are introduced through the opening 
in search of the testis or its appendages. In the majority of cases 
it is found in front of and below the opening, not far from the 
shaft of the ilium, though the fingers usually meet with the epi- 
didymis, or the lower border of the suspensory ligament. What- 
ever is found is drawn gently towards the inguinal canal. 

But it is not always easy to detect the testis in this way, and 
the fingers may be moved about in every direction without meet- 
ing any trace of it. Then it is necessary to extend the perfora- 
tion, and to pass the entire hand through it, so as to search 
around, taking care not to press the arm on its internal border, 
as the commissure is readily torn, and if the tear is extensive it 
might lead to lamentable results. The hand may now be passed 
to the bladder, where it will find the vas deferens ; this is seized 
between the thumb and first finger, and followed until the epi- 
didymis is reached, when the testis is not far off. In this search the 
hand soon becomes fatigued, and frequent rests, without with- 
drawing it, are sometimes needed. In such fatiguing cases the 
hand of an assistant introduced into the rectum, when possible, 
will prove useful in exploring the prepubic region and bringing to 
the hand of the operator whatever organs his fingers may en- 
counter.i jn some cases this assistance may dispense with 
passing the whole hand into the abdomen. When found, if of 

1 Nielsen mentions two instances in which an expert assistant has passed his 
hand into the rectum, found the testis in the abdominal cavity, and brought to 
the abdominal ring, where the operator was able to seize it through the inguinal 
■ canal. 
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small size, there is generally, no difficulty in bringing the testis 
into the inguinal canal and down to the ring. If the animal is not 
narcotised, it generally struggles when the testis or vas deferens 
is seized, and even when under the influence of an anaesthetic it 
has been noticed that flinching often occurs at that moment ; 
though, even when conscious, other abdominal organs can be 
handled without any signs of uneasiness. If the epididymis or 
the spermatic cord is first found, by drawing it the testis will 
follow. But when the testis is very large it cannot be got into 
the canal without making such an extensive opening that the 
intestine might come through. In such a case Cadiot recom- 
mends that three-fourths of the hand should be in the abdominal 
cavity, the back slightly raising the internal oblique muscle, and 
the testis, having been previously brought to the margin of the 
opening, is drawn into it by flexion of the fingers, the hSlnd pre- 
venting the intestines from following. The testis having been got 
into the canal, the fingers are slightly extended, carrying it with 
them slowly towards the crural arch ; this allows the internal 
oblique muscle to come to this aponeurosis and close the opening. 
If, however, the large volume of the organ is due to a cyst, this 
must be punctured and its contents evacuated. This is done by 
passing a fine trocar and cannula up into it and puncturing it, 
the hand of an assistant being passed into the rectum to steady 
it, if need be. 

In most cases the testis can be brought down to the inguinal 
ring, or even lower, if the spermatic cord is long, so that its 
excision by the ecraseur, castrator, or ligature can readily be 
accomplished. But if the cord is short, it will be necessary to 
employ the ecraseur in the canal. 

Should it happen that both testes are in the abdominal cavity, 
they may be removed at the same time by the same wound, if the 
cord of the second testis is sufficiently long to allow it. If not, it 
may be advisable to defer removing the second one until the 
animal has recovered from the effects of the first operation, as 
opening the other inguinal canal on the same day might be followed 
by bad consequences. 

It is to be observed that the operation may be more difficult 
when the Horse is placed dorsicumbent, as the testis, if in the 
abdomen, frequently falls among the intestines beneath it, and 
its situation may be rather different to what it is in the lateri- 
cumbent position, so that it is more troublesome to find, espe- 
cially with two fingers only. But even then, if the Horse is not 
very fat or the intestines distended with ingesta, the vas deferens 
can usually be detected in the vicinity of the abdominal ring. 

When certain that the opening in the peritoneum is sufficiently 
high, and the inguinal canal not too much dilated to allow the 
intestines to get through, nothing more is required than to cleanse 
the wound and dust it with antiseptic powder, and perhaps pass 
one or two sutures through the skin wound. But should there 
be any apprehension of hernia taking place, a plug of aseptic lint 
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or gauze should be passed into the lower part of the inguinal 
canal and kept there for one or two days by sutures through the 
skin wound. 

2. Opeeation by opening the Inguinal Canal and Floge op 
THE Abdomen. — This method of operating was practised for a 
long time in Denmark, and has consequently been termed the 
Danish operation, though it has recently been modified by several 
operators who are in favour of it. It is to be preferred for small 
Horses and Ponies in which the inguinal canal is too narrow for 
the passage of the hand. 

The preparation and position of the animal, instruments, etc., 
as well as some of the details of the operation itself, are the same 
as for the method just described. 

Technic. — The interspace in the internal ring is. exposed as in 
the preceding operation. A small incision is made in the middle 
of this interspace, into which the two thumbs — back to back — 
are introduced, so as to enlarge it. The fascia may also be 
divided, layer after layer, by the knife, to make the lower end of 
the canal more apparent, tearing through the connective tissue in 
it, so as to pass in the first and second fingers and ascertain 
whether it contains the testis. If there is much haerndtrrhage, 
this can be suppressed by the application of artery forceps on the 
divided vessels, or by twisting them. The anterior wall of the 
interspace is divided by incising the inguinal ring, outwardly, in 
its aponeurotic layer to the extent of two to four inches, so as to 
expose the internal oblique muscle (Fig. 557), where it forms a 
thick layer ; here the abdominal wall is perforated, either by the 
first and second fingers, or by means of the blunt seton needle. 
This is done by pushing smartly through between the fibres of the 
muscle, aponeurosis, and peritoneum, which are all penetrated at 
the same time, if the puncture is made towards the termination 
of an inspiration ; though sometimes a second push is required to 
perforate the peritoneum. The same fingers are passed through 
this buttonhole-like slit into the abdomen ([Fig. 558), where 
they feel for the testis, epididymis or cord, which may be imme- 
diately met with. If not, the fingers passed backwards, and 
taking for guide the slight depression that exists at the abdominal 
ring and the serous layer that proceeds from it to the suspensory 
ligament of the testis, something of them should be felt. Still 
unsuccessful, the hand of an assistant in the rectum may prove 
as useful as in the operation through the canal. Of the organs 
pushed towards the wound, the one sought for is usually soon 
detected at it, and selecting the epididymis, this is seized and 
drawn through the opening, followed by the testis. In rare cases 
is it necessary to carry the hand into the abdomen, where the 
opening has to be enlarged sufficiently towards the haunch, in 
the direction of the muscular fibres, by separating these; the 
wound seldom allows, the intestines to pass out if it has been 
allowed to keep its original disposition. The hand can be moved 
with impunity among the intestines, where the testis may be 
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found ; or it may be passed to the bladder, where it can seize the 
vas deferens between the finger and thumb and follow it from 
behind to before until the epididymis is reached, when the testis 
can be brought to the wound, and drawn outside, where it is 
excised by the chain of the ecraseur being slowly tightened on 
the cord above the epididymis. The stump is dusted with aseptic 
powder, and returned to the abdomen. The muscular wound 
need not be sutured if only a small opening has been made in the 
internal oblique, though it may be preferable to do so by means 
of the curved needle already referred to (Fig. 559). It should 
be cleansed, dressed with aseptic powder, and the skin wound 
closed by three sutures. If the animal has both testes in the 
abdomen they may be removed at the one operation, and possibly 
by the same wound. The muscular wound may be covered with 
aseptic gauze, which can be allowed to remain for one or two 
days, and a drainage-tube may be inserted at the lower angle of 
the skin wound. 

3. Opeeation theough the Flooe op the Abdomen. — This 
method of removing the testes from the abdominal cavity has had 
its advocates, but is not much resorted to, and for obvious reasons. 
It consists in opening the floor of the abdomen in front of the 
pubis and inguinal ring, near the prepuce. In certain cases it 
might be adopted with advantage, when neither of the two pre- 
ceding operations can be practised, but such cases must be rare. 

Opeeation. — The preliminary attention to the animal already 
described for the other methods is to be observed in this. The 
hair is to be shaved off the skin where it is to be incised, and the 
part must be well cleansed and asepticised. 

Instruments and Appliances. — A scalpel or convex bistoury, 
dissecting forceps, ecraseur, ligature silk, antiseptic fluids and 
powders. 

Position. — The dorsicumbent position is the most favourable, 
and the animal secured as for ordinary castration. An anaesthetic 
should be administered. 

Technic. — An incision about four inches in length is made in 
the skin about one and a half to two and a half inches from the 
middle line, alongside the prepuce in front of the pubis, and near 
the inguinal ring. Then the subcutaneous connective tissue is 
divided to the same extent, as are the abdominal tunic and the 
superficial layer of the rectus muscle. This done, the deeper 
layer of that muscle, the aponeuroses of the oblique and trans- 
verse muscle, the subjacent fascia, and the peritoneum, are 
perforated by the first and second fingers to a like extent. This 
makes an opening through which the fingers can explore the 
entrance to the pelvic cavity. If they do not come in contact 
with the ectopic gland, then the entire hand can be introduced, 
and in nearly every case the testis, epididymis, vas deferens, "or 
suspensory ligament, can be found. If npt, the hand is to be 
directed to the bladder, on which the vas deferens will be dis- 
covered ; this is traced forwards, and the epididymis will soon 
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be reached, and with it the testis. This is withdrawn through 
the wound, and removed above the epididymis by means of the 
ecraseur, the stump being returned to the abdomen after being 
disinfected. The wound is closed by sutures passed through the 
rectus muscle, then another row through the skin. 

If both testes are in the abdomen, they can be excised through 
the one opening at the same time. 

4. Opbeation theou&h the Flank. — This method is simply 
laparotomy, and has been advocated and practised by some 
operators, though it has never become popular. The abdominal 
cavity is opened high up in the flank, at an equal distance from 
the angle of the haunch and the last rib, and the ectopic gland 
is searched for and removed through the opening. 

Position. — Latericumbent, the animal being placed on the 
side opposite to that from which the missing organ is. The 
uppermost hind-limb may be held well back by assistants, to 
afford more room for the operator's hand and arm. 

Instruments and Appliances. — These are the same as are men- 
tioned for laparotomy (see p. 364). 

Technic. — The animal should receive an anaesthetic. The pre- 
cautions to be adopted and the procedure in opening the 
abdominal cavity are the same as those given for laparotomy 
(see p. 365). The opening in the flank may be made a hand's 
breadth below the point of the haunch, and between it and the 
last rib, so that when the hind-limb is released after the testis 
has been removed the opening in the muscles is spontaneously 
-closed. The hand is passed into the abdomen and along the 
abdominal wall towards the entrance to the pelvis. When the 
testis is found, it is brought out through the wound and excised 
by the ecraseur, or the cord is ligated and the gland then cut 
away. The stump is then disinfected, returned into the abdomen, 
and the wound closed— the muscles by several catgut sutures, 
and the skin by as many silk sutures as may be necessary, and 
the surface dressed with boric or chinosol powder. If both testes 
are in the abdomen, they can be removed at the same operation 
and through the same wound. 

The chief objection to this operation is the complex wound, 
and the difficulty in preventing the formation of intermuscular 
abscess, the pus gravitating to a lower level, no matter how care- 
fully aseptic measures have been carried out. But it has its 
advantage in the impossibility of eventration happening, and 
also that in those cases in which the testis is in the abdomen, 
and cannot be discovered by the other methods, it can be by this. 
Also, when the testis is diseased or altered to such an extent 
that it cannot, without great trouble and risk, be removed through 
the abdominal ring or the floor of the abdomen, it can always be 
■extracted through this flank opening. With rigid asepsis suppura- 
tion might be prevented. 

5. Opbeation foe Inguinal Ceyptoechidism. — As has been 
remarked, a very large percentage of the cases of cryptor- 
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chidism are those in which the testis or one or more of its. 
appendages are lodged in the inguinal canal ; and in describing 
the operation for abdominal cryptorchidectomy, allusion was 
made to the possibility of finding the organ there instead of in 
the abdomen — a circumstance which greatly simplifies and abbre- 
viates the operative procedure. Indeed, the operation in many 
of these cases is not much more difficult than ordinary eastratioUj 
so that a brief description of the operation will suffice after what 
has been already stated. 

The precautions, instruments, and position are the same as for 
abdominal cryptorchidectomy through the inguinal canal. 

Techmio. — The inguinal ring having been exposed in the manner 
already described, and the connective tissue in the canal having 
been torn through, the hand will come in contact with a small 
ovoid mass formed by the testis and its envelopes ; this is to 
be isolated by the first, or first and second fingers, which tear 
away the connective tissue that holds it to the sides of the canal. 
This must, be done with care, lest the mass escapes towards the 
internal oblique muscle and the internal commissure. 

If the testis should chance to be lowermost, it must be seized 
in the hand, and its envelopes opened, as in ordinary castration^ 
after it has been brought within easy reach outside the inguinal 
ring. In some instances considerable force has to be employed 
— ^when it' is high in the canal — to bring it sufficiently low, and 
long forceps, like bitch obstetric forceps, may even be required. 

In other cases it is the epididymis or the spermatic cord that, 
the fingers first meet, and by traction on these it may be possible, 
if the testis is not too large, to bring it down through the 
abdominal ring, and then it can be excised. If, however, it 
cannot be carried into the canal, it will be necessary to dilate 
this throughout its length, and to enlarge the ring by in- 
cising it outwardly by means of a blunt-pointed bistoury or a 
bistoury cach^e, or in the manner described in the inguinal 
operation. 

The testis is then brought within reach of the ecraseur, and 
excised above the epididymis, or the cord can be ligated and the 
testis cut off below the ligature. 

Aftee-Tebatment. — In these varied operations for the removal 
of ectopic testes, their success largely depends, not only upon the 
method adopted, but upon the skill and patience of the operator, 
and the care with which antiseptic measures have been carried 
out. If these have been satisfactory, the animal operated on does 
not, as a rule, require much attention. It should be comfort- 
ably housed until the wounds have healed, being kept tied up for 
two, three, or four days, and fed in the ordinary way of patients 
suffering from a serious traumatic injury. The tail-hair should 
be plaited and tied to the surcingle. If flies are annoying, the 
skin ought to be dressed with something that will drive them 
away. If there are no unfavourable signs, the animal may b& 
given walking exercise in three or four days after the opera- 
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tion, or may receive sufficient in the loose-box in which it is 
domiciled. The wounds are generally cicatrised in about a month, 
before which time the animal should not be submitted to severe 
work, nor yet to very active exercise. 

The wounds generally require no unusual treatment. If asepsis 
has been well carried out, the consequent inflammation is mild, 
and there is little traumatic fever. Suppuration is trifling if the 
wound is dressed with boric or chinosol powder ; in some cases it 
does not occur at all, and cicatrisation is rapid. 

Sequels. — The unfavourable sequelae of the operations are 
septicaemia, septic peritonitis, and prolapse of the intestines or 
omentum, besides those accidents that may occur from all opera- 
tions of this kind. Septicaemia can only be prevented by careful 
asepsis ; when it does happen a fatal result may be predicted, 
The same may be said of septic peritonitis, which is due to infec- 
tion during the operation, and is generally brought about by the 
operator himself, or neglect of the precautions so essential in 
dealing with the textures which this operation involves. Death 
usually sets in rapidly, though in rare cases it may not take place 
for several weeks. 

Prolapse of the intestine — usually the small intestine, or rarely 
the small colon — and the omentum happens not infrequently 
when the operation is unskilfully performed. In the operation 
by the inguinal canal, which is perhaps the safest of all, the 
accident occurs when the perforation in the peritoneum is made 
too large or too low ; and in that by the inguinal canal and the 
floor of the abdomen (known as the Danish method), it only 
takes place when the muscle has been more or less torn across. 
Passing the hand into the abdominal cavity does cause a large 
breach in the wall, and predisposes to the accident ; therefore 
every care should be taken to keep the opening as small as 
possible. When the accident occurs during the operation, the 
intestine or omentum should be returned, and if the position is 
laterioumbent it must be made nearly dorsicumbent ; then the 
■ testis is to be removed, sutures fixed through the muscular layer, 
the wound plugged with aseptic lint or gauze, and the skin 
wound sutured. The inguinal ring can also be closed by two 
or three sutures. When eventration occurs after the operation 
the case is more serious. The animal must be placed in the 
dorsicumbent position, the viscus returned with every aseptic 
precaution, and retained in the abdomen by the means already 
described. Such cases are far from hopeless. 

The mortality from these operations for cryptorchidism varies 
greatly according to circumstances. Before the introduction of 
antiseptic precautions the death-rate was heavy, and is now when 
these precautions are not observed. The deaths were probably 
more numerous than the survivals. By the flank operation the 
mortality has been estimated at 60 per cent. By the Danish 
method some operators have had 37 per cent., 35 per cent., and 
40 per cent., while others have had only 3 per cent, and 1 per 
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cent. Bang, who operated on sixty-six cryptorchids (of which 
forty-nine were abdominal and four bilateral), only lost one; 
while Winter, who castrated about 100 cryptorchids every year, 
only lost 1 per cent., and in some years none at all. In the 
method by the inguinal canal the deaths recorded by one operator 
were 12 per cent., by another 22 per cent., by another 7 per cent. 
Degive has operated on 120 and 150 cases without losing one. 
Professor Hendriokx has had 300 operations and only two deaths ; 
Labat one death in fifty-three ; Donald one death in forty-six ; 
while all those operated upon by Professors Mauri and Trasbot 
lived. Professor Gadiot, who has made this subject almost a 
speciality, and to whose writings we owe so much, does not give 
us the results of his operations, but we think they must be very 
favourable. 

CASTRATION OF THE OTHER MALE DOMESTICATED 
ANIMALS. 

Bovine Species. 

Various methods are employed to emasculate the Bull. All 
those resorted to for the Horse can also be used for this animal. 
The clamp is largely employed, as is torsion, ligation of the sper- 
matic bloodvessels, the actual cautery, etc. Very often the 
operation is conducted in a very crude manner, verging on the 
barbarous, such as crushing the testes or the vas deferens by 
squeezing or striking, passing red-hot needles or wires through 
the testes, tearing away the testes by force ; and yet it is extra- 
ordinary how often these methods are successful, notwithstanding 
the torture the animals undergo, and the great risks of septic 
infection to which they are exposed. But yet the mortality is 
sometimes great. Aseptic precautions are seldom adopted, the 
comparatively low value of the animals being a barrier to employ- 
ing such measures as would tend to avert infection, because of 
the expense and time attending them in cases in which there are 
large numbers to be dealt with. One circumstance which tends 
to render the operation much less fatal when performed by un- 
skilful hands is the very early age at which it is practised, when 
sensation is far from acute, and the organs are only imperfectly 
developed. Calves are usually submitted to the operation when 
six weeks to two months old, though castration can be under- 
taken at any period after this. The principles upon which the 
operation is conducted are the same as in the equine species, the 
only differences, if any, being related to the difference in the 
anatomy of the generative organs. This difference has been dealt 
with elsewhere (see p. 543). 

Calves are promptly dealt with by expert operators. The 
animal is seized by the right ear with the right hand, and the 
lower jaw with the left, and the head and neck receive a pull 
and a twist to the right in such a way as to make it fall on the 
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left side. An assistant places his left knee on the neck, and 
grasps the septum nasi by bulldog forceps, or with his fingers, 
raising the head slightly, while the other hand takes hold of 
the right hind-foot and pulls it forward towards the shoulder. 
If the animal is very strong, another assistant stands at its back 
and holds this leg firmly above the hock. 

If the testes are to be exposed, one of them is grasped, pulled 
upwards, the skin made tense on its surface, as in the Horse, and 
a long incision made through it and the other coverings at one 
stroke of the knife, the incision being made, of course, in the 
direction of the long axis of the testis. Both testes may be 
exposed at the same time, and those operators desirous of sparing 
the animal needless pain and simplifying the operation will cut 
through the vas deferens and intervening membrane, leaving 
only the bloodvessels to be dealt with. The testes can then be 
excised above the epididymis by any of the modes described for 
the horse, the glands having been well cleared of the skin and 
subjacent membranes. The ecraseur, castrator, cautery, torsion, 
and clamp, as well as scraping and ligation, are all effective, but 
the first two will probably be found the most convenient in all cases, 
whether the animals be young or old. 

If the place where the operation is performed is clean and free 
from draughts, the weather favourable, and asepsis attended to, 
there is no reason why the wounds should not heal by first inten- 
tion. 

Bulls can be castrated either when standing or latericumbent, 
they being secured in the same manner as the Horse. When 
cast, the long neck-rope round the hind-legs and brought up 
through the neck-loop again is quite sufficient. If standing, a 
side-line is necessary to pull a hind-leg forward. An assistant 
holds the animal by the bulldog forceps, and pulls the head 
round towards the operator,' while an assistant on the other side 
holds the tail to steady the animal if it should prove trouble- 
some. The testes are then removed in the manner just de- 
scribed. 

Sometimes, to avoid making a wound, and so avoid the risks 
that attend exposing the peritoneum to infection, the bovine and 
ovine, and also the caprine species, are deprived of their testes 
by a ligature applied around the neck of the scrotum, the forma- 
tion of which lends itself readily to this constriction. Two or 
three turns of a stout cord are made well above the testes, drawn 
as tight as possible, and securely tied. It is left on until the 
entire mass drops off, leaving only a small sore. 

The elastic ligature has been somewhat largely employed on 
the continent of Europe, and also in Egypt. Plot Bey reported 
that in the latter country in 1885 he operated on 2,000 Bulls or 
Buffaloes by this procedure without any losses or complications 
of any kind. The ligature, as well as the scrotal region, was 
rendered aseptic ; for some days after the operation there were 
antiseptic dressings ; from the sixteenth day the mortified organs 
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were removed, and the stump dressed with tar that had been 
boiled. Nothing else was done, and the animals were usually 
put to work in from fifteen to twenty days. 

A clamp has sometimes been employed instead of the cord, 
but this is a slow and a very painful procedure, and is not free 
from risk. The same object has been sought to be attained by 
temporary mechanical action upon the spermatic cord in situ 
when large herds and flocks of Sheep or Goats are concerned. 
For this purpose strong pressure has been made on the cord, 
through the skin, by means of a screw clamp. As a result of 
this compression, inflammation, and consequent exudation, are set 
up, and this is followed by obliteration of the spermatic blood- 
vessels. Nutrition of the testes is abolished, they gradually 
become atrophied, their function ceases, and the power of repro- 
duction is lost. The clamp consists of two pieces of wood of oval 
shape about nine inches long and fifteen lines in diameter at their 
widest part for the smaller animals, larger and longer for bigger 
ones. Holes for the reception of screws are made near each end 
of the apparatus. The screws are fixed permanently in one 
blade of the clamp, and their projecting ends pass through the 
holes in the other, the blades being approximated when required 
by driving home a nut on the thread of the screw by means of a 
key furnished for the purpose. In performing the operation the 
scrotum and testicles are drawn forcibly downward, the wool or 
hair on the former is carefully removed, and the parts well 
smeared with grease. One blade of the clamp is then placed 
behind the neck, the other fitted upon its projecting screw in 
front, and the apparatus gradually screwed together, the tighter 
the better. In half an hour or forty minutes the screws may be 
loosened and the apparatus removed. 

The screw clamp used by Sefbold for castrating Oxen is other- 
wise constructed. It consists of two quadrangular rectilinear 
pieces of wood, two and a half centimetres thick and twenty or 
twenty-two centimetres long, perforated by iron screws in front 
and behind, and is applied to the spermatic cords lying in the 
neck of the scrotum in just the same manner as the oval clamp 
is used in the case of Earns or Goats, the blades being screwed 
together as tightly as possible by means of a suitable key. The 
clamp need not remain in position longer than a minute, the 
operation being effectually carried out by the end of that time. 

In the course of six years Seibold has castrated 350 Bullocks 
and 100 He-goats by this method without any loss whatever, a 
degree of success hardly likely to be obtained by any other 
system of operation, and fully justifying his advocacy of its 
extended employment in lieu of the methods hitherto generally 
adopted. The effect of the pressure on the cord shows itself, 
according to Seibold's description, in some instances as early as 
the third week, and in others about the tenth, in the shrinking 
up of the testes, gradually followed by complete atrophy of the 
substance of. the glands. Any objection that may be made to 
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this method on the score of its cruelty Seibold meets by remind- 
ing us that castration, however performed, must necessarily be 
pamfulto the subject of the operation, and he states that Bullocks 
treated by his method return to their food in the course of a few 
iiouxs, and otherwise appear to be perfectly at their ease. 

What may be termed subcutaneous torsion has long been 
practised on Bulls, in Southern France more especially, where it 
IS known as histournage (twisting or torsion), which has a similar 
eflect to that of the temporary compression by the clamp just 
alluded to. It is a method of rendering the testis useless that is 
particularly adapted to the bovine species, in which the spermatic 
?u fi^ ^° ^°°^' ^^^ *^® connective tissue between the dartos and 
the fibrous tunic is so loose, that the procedure can be far more 
easily carried out than it could be in the Horse species. The 
operation is particularly simple, though a certain amount of 




-Fig. -563. — First Stage in Bibtoubnage of 
THE Bull : Drawing down the Testes. 



Fio. S64.— Second Stage : Displace- 
ment OF.THK Testes. 



expertness is needed. No wound is made, and all that is neces- 
sary in the way of material is a strong piece of twine. 

The animal to be operated on requires no preparation, nor does 
it require to be laid down, though an assistant or two may be 
required to hold the animal, and keep it steady, and the hind- 
legs may have to be secured. The operator places himself behind 
the hocks, one knee slightly flexed to enable him to seize the 
testes, which he grasps with both hands, and pulls them down 
into the scrotum (Fig. 563). Holding them there with one hand, 
with the other he raises the scrotum by the lower part, firmly 
pulling it downwards and backwards. The testes are then moved 
up towards the inguinal ring, and downwards several times in 
the sac, each movement being accompanied -by a slight crackling 
sound, due to the laceration of the subdartoic connective tissue. 
In old animals this tissue is more resisting than in younger ones. 
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and the tearing requires a longer time to effect, but the adherence 
between the envelopes can be finally accomplished. 

The next step is the displacement of the testes (Fig. 564). This 
is done by pushing both well up, and leaving one — say the right 
— there in the right hand ; the other — the left — is pulled down to 
, the bottom of the scrotum by the left hand, which grasps the 
spermatic cord above the epididymis, the thumb being on the 
outside, and the other fingers to the inside (Pig. 565) ; while the 
right hand, in pronation, acts in the reverse way on the enve- 
lopes, which it pulls downwards, so that the organ is displaced 
by the simultaneous action of both hands, the left pulling the 
cord downwards and backwards in such a way as to depress as 
much as possible the upper end of the gland (Fig. 566) ; the 
fingers of the right hand, the backs pressing against its posterior 
surface, push its lower end upwards (Fig. 567). Without losing 





Fig, fl65. — Second Stage : Position of Fig. 566.— Second Stage : Position of 

Left Hand. Both Hands. 

hold of the envelopes, the left hand assists in lowering the upper 
end of the testis while the right is gradually raising the lower 
end, so that it is flexed upon the cord backwards and upwards. 
At the moment when it forms an acute angle with the cord the 
thumb of the left hand resting upon the cord aids in this dis- 
placement (Fig. 568), and soon the long axis of the gland is 
parallel vdth the cord itself (Fig. 569). The testis is now pushed 
up toward the inguinal ring, to rupture any chance fibres of con- 
nective tissue that may have escaped laceration. This completes 
the second stage of the operation. 

In the third stage torsion of the cord is effected. This is done 
in the following manner : The testis is firmly held at the bottom 
of the envelopes, the left hand placed in front of the cord, the 
right behind it and on the testis, as in Fig. 568. The operator 
with his right hand gives the gland a twist or rotation from left 
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to right and inwards, while the left hand draws the cord in the 
opposite direction, so that the organ has made a half-turn round 
the cord, which, instead of being in front, is now behind (Fig. 570). 




Fig. 567. — Second Stage : Displacing the 
Testis. 



Fig. 568. — Second Stage : the Testis 
being torned upside down. 



Changing the action of the hands, but repeating the same move- 
ment, the right hand operates on the cord, while the left is 
appUed to the testis, and the complete rotation of the latter and 





Fig. 569.— Second Stage oompleied : Posi- 
tion OF THE Hands and Testis. 



Fig. 570.— Third Stage— Torsion Of the 
Spekmatic Coed ; Position of the 
Hands. 



a whole twist of the cord is effected. It is generally found that 
two rotations are sufi&eient, but more can be given in the same 
way, never more than four or five being required, if the cord is 



612 0PBRATI0N8 ON THE GENERATIVE APPARATUS. 

long enough for even that number. The first rotation is often 
difficult, but the others are easier. 

Having finished with one testis, which is pushed up out of the 
way, the same manoeuvre is gone through with the other, which 
is now brought down to the bottom of the scrotum, only the role 
of the hands is changed. This done, both testes are lifted as 
high as possible in the scrotal sac to exactly the same level, 
which is then gathered below them and firmly tied with a cord 




Pio.' 671.— Teemination or thii. Opkeation : the Scrotum ligated, and the Testes 

PUSHED UP TOWARDS THE INGUINAL RiNGS. 

passed round it three or four times (Pig. 571). If the operation 
has been properly carried out, the detorsion should not occur. 
The ligature should not slip, and it may be taken off after two 
or three days. The operation is followed by swelling of the 
scrotum, when the cord is to be removed. Nothing more 
requires to be done, as the tumefaction spontaneously subsides, 
the testes become atrophied, and remain in this inert condition 
where they were left high up in the scrotal sac. 

\ 
The Ovine and Capeine Species. 

The males of the ovine and caprine species are nearly always 
castrated when very young, with the object of rendering their 
flesh more agreeable, and also fattening sooner than if left with 
their testes. If left entire until they are six months old, or until 
the sexual instinct has become fully developed, the flesh becomes 
coarse and hard, the adipose tissue scanty, and the flavour more 
or less repulsive. Much depends upon the precocity of the breed, 
however, as to this change, but it may be stated that, as a rule, 
castration is advisable when they are from two to four weeks 
old. Generally, Lambs are castrated and their tails shortened at 
the same time. The younger they are, the more simple and 
innocuous the operation. 

The methods of castration are various, some of them being 
crude in the extreme, yet, on the whole, generally successful, 
though occasionally attended or followed by heavy loss. This is 
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usually, but often wrongly, ascribed to the weather. No doubt 
the weather has some influence on the result of the operation, the 
prevalence of rain or an east wind being regarded as unfavourable, 
as well as hot weather, a cloudy, damp day with a medium 
temperature being considered the most suitable. The place 
chosen for the castration of a large number should also be 
adapted for the purpose, the animals being so penned up that 
they can be seized without being chased and made hot. 

To perform the operation, a ligature, sometimes tied in a 




Fig. 572. — Form of Ligature for the Castration of Lames. 

particular manner (Fig. 572), may be placed on the neck of the 
scrotum, tied so tight that the mass sloughs off. A clamp may 
be employed instead of a ligature, or the testes can be exposed 
by incision, and torn away or excised. A common method 
practised by shepherds is to expose the glands and tear them 
away with their teeth. This method is known as ' drawing.' 
An assistant seizes the animal, holds fore- and hind-leg of the 
same side in each hand, resting the lamb's back in front of him 
and against his shoulder. The operators cut off the end or tip of 
the scrotum by means of a knife or sharp scissors ; one after 




Fig. 573.— Torsion Forceps fob the Castration of Lambs. 

another the testes are pressed out, the tunica vaginalis communis 
is torn through; and the gland fully laid bare is seized by the 
operator's teeth, and drawn away until the spermatic cord is 
torn through ; often both testes are torn away at once. Other 
shepherds draw out the organ, seize the cord by the finger and 
thumb of one hand, and twist it with the other hand until it 
breaks. This is certainly a less repulsive method. Sometimes 
the cord is simply drawn until it gives way. But this is a painful 
method. Scraping through the cord with the finger-nail or a 
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jagged edged knife is preferable. The actual cautery and clamp 
may be resorted to, but this is not always a convenient method. 
Torsion of the vascular portion of the cord is largely practised, a 
special forceps (Fig. 573) being employed. Another pattern of 
forceps is used in Australia for this purpose, and is provided with 
a spring between the handles, and a retaining catch (Fig. 574), 
or the castrator (Fig. 528), or the ' Eeliance ' pattern of the same 
(Fig. 526), but of a smaller size, may be recommended for this 
purpose. A very useful and efiScient instrument, designated 




Fig. 574.— Tobsios Foeobps foe Lambs (Austealian Pattern). 

' castrating scissors ' (Fig. 575), has been introduced, and should 
be preferred, perhaps, to everything else, as it is quick and certain 
in its action, while it is cheap and easily cleansed and disinfected. 
It is like an ordinary pair of scissors, but one of the blades is 
slightly angular, and both are serrated on their edges. They are 
used in the same way as the castrator, the cord being cut or 
squeezed through by slow and steady pressure. 

Earns are castrated in the same way as Lambs, though more 
care is necessary. Subcutaneous torsion, as described for Bovines, 




Fio. 576.— Castkating Scissoes foe Lambs. 



should be well adapted for them ; but the ' Eeliance ' castrator 
method, the actual cautery, or any other of the methods which 
are attended by little or no haemorrhage, ought to be adopted if 
it cannot. Haemorrhage is always to be avoided if possible ; it 
is seldom dangerous in itself, but may be, because of the blood 
putrefying in the wool and in the wound, and setting up sep- 
ticaemia in one of its fatal forms. If a wound is made for the 
removal of the testes, when the operation is completed, carbolised 
oil, or boric or chinosol powder, should be employed as a dressing, 
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not only to prevent sepsis, but to keep away the fly, and so 
hinder it depositing its ova in the wound. 

Goats are castrated by the same methods as Sheep and Lambs, 
but Kids suffer much less severely than Lambs, as, owing to the 
natural brevity of their tails, this part does not require to be 
amputated, whereas Lambs are castrated and 'docked' at the 
same time; and this is not only a much severer trial, but the 
bleeding from the tail is often considerable, and leads to risk 
of septic poisoning. To avert this haemorrhage, the end of the 
stump, an inch or so above the part of the tail that is about to 
be cut through, might be constricted by a bit of narrow tape 
firmly tied. This ligature could be removed the following day. 

After the operation the animals should always, when possible, 
be kept dry, warm, and comfortable, and in a sheltered place, 
and, if very young, attention should be paid to their sucking. If 
there is much swelling and stiffness, fomentations, inspection 
of the wounds, and dressing of them with antiseptic lotion, is 
indicated. 

The Pobcine Species. 

The Pig is castrated when young (from two to five weeks), and 
for the same reason as other animals whose flesh is used as food 
for mankind. The operation is a comparatively simple one when 
the animals are very young, and is well borne by them if ordinary 
care as to cleanliness is taken. The animals should receive very 
little food for some hours previously, and before operating an 
examination should be made for scrotal hernia. 

The Pig is seized by an assistant, who holds it up by the hind- 
legs, its back being towards the operator, and its head and fore- 
part of its body held firmly between the man's legs, so that it 
cannot struggle. The operator then, with a sharp knife, opens the 
scrotum, which is in the perinseal region, the testis is pressed 
out, and the spermatic cord divided either by means of the knife 
or scissor castrator (Fig. 675). The same procedure is followed 
with the other testis, and the creature is Uberated, and needs no 
further care as a rule. Should considerable swelling take place, 
however, the wounds should be dressed with an anodyne anti- 
septic while the animal is feeding. No attempt should be made 
to chaise or catch Pigs, or otherwise disturb them, until the 
wounds are quite healed. 

Scrotal hernia is not at all uncommon in young Pigs, and may 
prove troublesome if the operator is not on his guard ; so it is 
customary with some practitioners, before opening the scrotum, 
to push the testis towards the anus, to obviate descent of the 
bowel, and fine suture needles and silk thread should be always 
at hand to close the wound when hernia is present. When the 
hernia is unilateral the testis on the sound side should be the first 
to be excised; the second one may then be removed from its 
•compartment by a small opening in the septum, and extracted by 
the already existing wound. This gets rid of the necessity for 
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making a second incision in the scrotum. But if this cannot be 
done, the hernia must be reduced before the scrotum is opened, 
then the testis excised in the usual way, and two or three points 
of suture used to close the wound in the skin. Only a small 
quantity of food should be allowed for a few days. In older 
animals it will be requisite, probably, to lay them on their side 
for the operation, which is performed in the same way, only in 
them the testes can be seized and the skin made tense over them 
before it is incised. To remove them torsion, the castrator, 
clamp, actual cautery, or ligature, may be employed, according to 
the fancy or skill of the operator. 

In castrating Pigs during the fly season, it is a wise precaution 
to dress the wounds, in order to prevent the development of 
maggots in them. 

The Canine Species. 

Circumstances sometimes require the Dog to be castrated. The 
operation is an easy and a simple one. After securing the animal 
and giving, if thought fit, an ansesthetic, an incision is made in 
the scrotum (which is also in the perinseum) over one testis. 
This is exposed, the vas deferens is divided, and the vascular 
portion of the cord cut through by means of the ecraseur, cas- 
trator, galvano-cautery, or, after ligating it, by the knife. It may 
also be divided by scraping through it with a blunt knife, or even 
the thumbnail. The skin wound should be sutured. 

The Feline Species. 

Cats are frequently emasculated, to deprive them of their noc- 
turnal wandering habits. The front part of their body and limbs 
must be wrapped in a large towel to prevent scratching, and an 
assistant should hold the creature firmly in this covering. The 
operation is so trifling that it is inadvisable to administer an 
ansestbetic. The assistant keeps the tail out of the way while 
the operator incises the scrotum over one testis, draws out this, 
seizes the cord firmly between the thumb-nail and fore-finger of the 
left hand above the epididymis", and tears away the gland with 
the right hand. The other testis is removed in the same way. 
During the operation the Cat usually ejects its urine with some 
force upwards, so that the operator must be on his guard against 
the unpleasant effects of this act. 

Caponising Fowls. 

Male poultry are now very much subjected to emasculation, or 
' caponising,' in order to increase their weight, improve their flesh, 
and render them fit for the table sooner than they would be if 
not operated upon. 

Eeference has been made to the anatomy of the Fowl (p. 544), 
and it has been shown that the testes are intra-abdominal ; it 
therefore is a somewhat difficult matter to remove them, and 
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demands skill, practice, and nimble fingers. The operation is 
performed when the Fowls are about three or four months old, 
and the instruments are the same as those used for ovariotomy 
in these creatures (see p. 515), and the position and securing are 
the same, as well as the preliminary steps of the operation and 
the search for the glands. 

The first finger of the right hand, on being passed into the 
abdomen, is carried above the intestines towards the dorsal 
region, and to near the articulation of the two last ribs, where 
the testes are felt as two rather prominent bodies in the sub- 
lumbar region. Their attachments there are torn through with 
the finger, and they are brought outside, where they can be 
nipped off. If only one is removed at a time, it should be the 
lowermost first, as it is not so easy to get hold of as the upper 
one. The 'gripper' will be found useful for seizing them if 
the finger is too large to do this, but it must guide the instru- 
ment. 

The wound need not be sutured if there are plenty of feathers 
and these are replaced over it. , The birds do not appear to suffer- 
much pain, and the mortality is trifling. Age not so much as 
maturity is to be considered in the operation, but it ought to be 
undertaken before the comb has grown. 

In France, America, and China, Fowls are caponised in large 
numbers,- and much attention has been given to the operation. 
The French method has been described as follows : 

The time chosen is about the age of four months, when the 
weather is. cool and moist; in the heat of summer it is attended 
with danger, and is rarely performed. The instruments are twa 
— a small' curved knife, kept very sharp, and a curved surgical 
needle, with some waxed thread. Two persons are required, one 
to operate while the other holds the bird. The operator sits 
down, and the assistant holds the bird in his lap, with its back 
towards him, and the right side downwards, the lowermost leg 
being held firmly along the body, and the left leg being drawn 
backwards towards the tail, so as to expose the left flank when 
the incision is made. A few feathers being plucked off to expose 
the skin, the latter is raised up with the needle, so as to avoid 
the intestines, and an incision large enough to admit the finger 
easily is made into the abdominal cavity just at the posterior 
edge of the last rib ; in fact, the knife is kept close to the edge of 
the bone as a guide. Should any of the bowel's protrude through 
the wound; they must be gently returned. The fore-finger is then 
introduced, and passed behind the intestines towards the spine, 
on each side of which the two testes are situated, being in a 
young bird of four months rather larger than a horse-bean. One 
of the testes being felt, it is to be gently torn by the finger away 
from its attachments to the spine, and removed through the 
wound, the other being afterwards sought for and removed in a 
similar manner, Care must be taken that the gland does not slip 
away among the intestines after it is detached, when its detection 
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and removal from the body may be difi&cult. Both testicles being 
safely removed, the edges of the wound are brought together, and 
kept in the proper position by two or three stitches with the 
waxed thread. These are made in the usual surgical mode, each 
stitch being detached and separately tied, not sewn as a seam. 
In making them, the chief thing to guard against is to avoid even 
pricking the intestines with the needle, much less including any 
portion of them in the stitch, which last would inevitably result 
in the death of the Fowl. The bird should be put under a coop 
in a quiet place, and given only soft food, such as sopped bread 
and water. After a few hours he may be put by himself in a run 
or yard, but, until perfectly healed, must not be allowed to perch, 
but obliged to sleep on straw. For three or four days the soft 
food alone must be continued, and when entirely recovered the 
bird may be set at liberty. 

The Chinese operate somewhat dijBferently to the French. The 
Chickens to be operated upon are fasted for at least twenty-four 
hours, as this is thought to diminish bleeding. The bird is then 
placed on its left side, with the wing folded back, and kept under 
one foot of the operator, who works without an assistant, while 
its legs are kept fast under the other foot ; or sometimes an 
assistant is employed. The feathers are now plucked from the 
right side, near the hip-joint, and the incision is made between 
the two last ribs, going just deep enough to divide them, and the 
testicles removed with a loop of wire. In one respect their 
process is preferable, the wound not being stitched up, but the 
skin being forcibly drawn to one side before the incision is made, 
so that, when the whole operation is completed, it covers of itself 
the wound in the flesh, and avoids the irritation which the 
stitches sometimes produce. 

The American plan is similar to the Chinese. By operating 
between the two last ribs, making an incision about two inches in 
length, and using a strfetcher, the operator is enabled to see what 
he is doing. The covering of the gland is torn with a small hook, 
and the testis grasped in a pair of forceps, and as soon as the 
stretcher is removed the ribs come together. 

Other modifications of the operation are adopted by different 
operators. The looped wire is probably the best and simplest 
way of removing the testicles from their attachments, as by 
twisting the wire and keeping the finger on the testicle till it is 
detached it can be extracted^held in the loop. Care should be 
taken to have the instruments and hands clean, and it is advis- 
able to wash them with a weak carbolic lotion immediately before 
operating. The advantage of caponising is an increase of about 
one-fifth in weight over the same birds if fatted in their natural 
state ; the flesh is also whiter and more delicate, and the develop- 
ment plumper upon the table. Hence the process becomes of 
considerable importance to all who consider poultry-keeping from 
a commercial point of view. 

The utility of the operation depends a good deal on breed. 
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beyond the other circumstances referred to. In the Uaited 
States of America, a series of observations was made in this 
direction, and the following conclusions were arrived at : 

Birds thus changed grew larger in frame, matured later, 
became quiet and contented, did not crow or fight, and their 
ilesh remained soft and tender. 

Those weighing two pounds or less were most easily and safely 
caponised, but the larger the birds, provided they had not com- 
menced to crow, and their combs had not developed, the more 
quickly they recovered. 

The only birds that died under the operation were those that 
had developed combs. 

The old Chinese tools, when their use was understood, were 
found most satisfactory of all. 

Of the Brahma Cochin cross, it was seven months before the 
Capons equalled the uncastrated birds in weight, and they did 
not average one pound heavier in ten months. 

The Langshan Booster, although weighing but one-sixth of a 
pound more than the Langshan Capon at the commencement of 
the experiment, kept ahead in weight for seven months. 

The Plymouth Eock Capon equalled the Boosters in weight in 
less than two months, and gained on them the rest of the season, 
but did not average more than three-quarters of a pound heavier 
at any time. 

The Indian Game Capons were five months in catching up with 
the Boosters, and were not a quarter of a pound heavier eight 
months after the operation. 

The Brahma Cochins gained the least during the first year, 
but made the largest and heaviest birds at eighteen months. 

The Langshan was less affected by the operation, but was 
larger at the time it was performed. 

The Plymouth Bocks recovered less readily, but they were 
operated upon when the weather was warmer, fifteen days later 
than the Langshan. 

Indian Games and their crosses were harder to db, and should 
be taken when younger. 

These experiments show less gain in weight as the result of 
caponising than we were led to expect by published accounts. 
The tender flesh, and the ability to quickly take on fat, seemed 
to be the only gain of importance. 

During the exhibition of the E. I. Poultry Association, the ten 
Brahma Cochin Capons and the five Plymouth Bock Capons 
gained, while the Boosters of each lot lost in weight. 

CRYPTORCHIDISM IN OTHER THAN THE EQUINE SPECIES. 

This condition is so uncommon in other species than that of 
the Horse that only a brief reference will be made to it. 

Cryptorchidism is not very rare in the asinine species, though 
much less common, from all accounts, than in the equine. 
Operation for it is the same as for the Horse. 

40 
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In the bovine species it is very rare, and when it does occur, 
and operation is necessary, as it will generally be, the testis can 
be removed either by the flank incision or through the inguinal 
canal in the manner already described. 

It is more frequent in the canine and porcine species. In the 
former, operation is not demanded, but in the Pig it is necessary 
if the flesh is to be utilised as food, and the rank, nauseous, and 
characteristic flavour of the Boar is to be avoided. Operation by 
the flank incision, as in spaying, is the only convenient method, 
and does not differ from spaying. 



OPEEATIONS ON THE EYE AND ITS APPENDAGES. 



CHAPTBE I. 



Though the eye and its appendages in the domestic animals are 
liable to various diseases and accidents, yet the operations per- 
formed upon them are comparatively few when those to which 
the eyes of mankind are subjected are considered. The reason 
for this is the immensely diminished value of animals, and the 
fact that those mechanical and optical appliances which can be 
brought into such remarkable use in man in improving or restor- 
ing vision cannot be resorted to in their ease. 





Pig. 676.— Oooaine Bottle and 
Drop Implement with India- 
BUBBER Cap. 



Fig. 577.— Cocaine Sprayer. 



Therefore it is that ocular surgery in animals is somewhat 
elementary ; and though much has been done in recent years to 
promote its advancement, yet it can never have the same impor- 
tance, or demand such skill and attention, in addition to serious 
study', as this section of human surgery. 

The advantages conferred by the use of cocaine in operations 
on the eye of man are no less available for animals. This drug 
can be most beneficially employed to produce local anaesthesia in 

40—2 
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2 to 5 per cent, of the hydrochlorate solution, and maybe dropped 
into the eye from a special implement kept in the solution bottle 
(Fig. 576), or, better still, in some cases sprayed upon the feye 
by means of a special apparatus (Fig. 577). In five or ten 
minutes this will render the organ insensible to pain and pressure, 
as well as touch of the fingers or instruments, such as the fixation 
forceps, which may, indeed, be dispensed with ; by its constrict- 
ing the blood capillaries it also much reduces haemorrhage, so 
that it permits the most delicate operation to be performed. In 
many cases the use of cocaine dispenses with the necessity for 
laying Horses down, and allows animals to be operated on in a 
more favourable position than the recumbent. In some opera- 
tions in the interior of the eye mydriatics, such as sulphate of 
atropine, can also be used to produce dilatation of the pupil. 
In no other part of the body, perhaps, is asepsis more necessary 





Fig. 578.— Beooniez's Bye-Pbotector Fig. 579.— Eye-Peotectok. 

FOR THE Horse. ^ ., , 

One side lias only tne grating in the eye aperture ; 
the other side (the right) has a dressing within 
the grating. 

than in dealing surgically with the eye and its appendages, and 
the best and safest antiseptic for this purpose is boric acid solu- 
tion (4 to 6 per cent.). Scrupulous cleanliness of hands and 
instruments, as well as of the parts surrounding the eye, has to 
be observed. 

The eye has also to be protected, when wounded, from light 
and dust, and other foreign matters, as well as from the injury 
animals are liable to inflict upon it by rubbing. Bandages are 
most usually employed, and in Section VI., pp. 134, 135, some of 
these eye-bandages, as applied to the Horse, are shown (Figs. 171- 
174). In some cases a better protection is needed, one that 
may be applied over the calico bandage, if necessary. This may 
be of leather (like Fig. 7, p. 14), or be made up of a number 
of small iron curved rods, riveted at each end to a strap that 
fastens round the jaws, and a brow-band — a kind of head-collar 
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with the rods passing down from the brow-band to the nose-band, 
like that introduced by Brogniez (Kg. 578) ; or a still better one 
for some purposes is that made like a hood, the eye-holes being 
circles of iron, with two convex rods crossing their apertures 
(Fig. 579), forming a lattice or grating. For the Dog a calico 
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Fia. 580. — Brusasco's Ete-Pbotector for 
THE Dog. 



Fig. 581. — Brusasco's Bye-Protector 

APPLIED. 



bandage would suffice in some cases, but this animal is much 
disposed to rub the damaged eye with its paw, or' rub it against 
the ground or any accessible object. Therefore, to guard the 
organ from danger it is necessary to have a similar protection to 



Lens. 




Pig. 682.— Ophthalmosoopb with Lenses. 

eye-guard. That introduced by Brusasco is convenient and 
effective. It is a sort of cap made of pliable leather, with two 
holes for the ears and two for the eyes. The latter are filled in 
with fine woven wire strengthened by two thin steel plates cross- 
ing each other (Fig. 580). These are hemispherical in shape and 
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completely protect the eyes, as well as retain dressings. The cap 
is fastened round the muzzle at one end, and to the coUar-strap 
at the other. 
It should be observed that with Horses which are very restless, 




Pig. 683.— Liebbich's Ophthalmoscope and Lenses. 

and are likely to displace any kind of eye protection, it is an 
excellent plan to keep them on the pillar-reins, or the head tied 
at a little distance between two posts, so that they cannot rub 
against either. 




Fjq, 584. — Manner of using the Ophthalmoscope. 

An optical instrument of much utility in connection with ocular 
surgery is the ophthalmoscope, which is almost indispensable in 
examining the interior of the eye before some operations are 
undertaken, or while recovery from them is progressing (Figs. 582, 
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583). It consists of a reflector and a lens or lenses of different 
sizes. The reflector illuminates the interior of the eye by natural 
or artificial light, and the lens magnifies the objects to be examined 
(Pig. 584). To dilate the pupil, and so to obtain a better view 
behind the iris, and also to prevent adhesion between that curtain 
and the capsule of the crystalline lens, mydriatics are employed, 
such as the sulphate of atropine. 



CHAPTEE II. 

OPERATIONS ON THE OCULAR GLOBE. 

The globe of the eye is liable to accidents and injuries, as well 
as diseases and the result of diseased conditions, that demand 
surgical interference. The Horse and the Dog are the animals 
that most frequently require assistance, acejdents and diseases 
of the eyes being most frequent with them. 

The chief accidents and injuries are wounds, contusions, foreign 
bodies lodged in the eye, and dislocation and avulsion of the 
organ. There are also operations for the relief or cure of diseases, 
such as paracentesis of the cornea, iridectomy, sclerotomy, opera- 
tions for cataract, and for tumours or growths. 

Accidents and Injuries. 
Wounds. 

Wounds of the eyeball may be non-penetrating and penetrat- 
ing, according as they are confined to the conjunctiva, the 
sclerotica, or the cornea; or they penetrate these, and, enter- 
ing the cavity, wound the iris, choroid membrane, or other 
structures contained therein. According to the character of the 
wound must be the treatment, but a careful asepsis in all cases 
is of the greatest importance. Small wounds of the conjunctiva 
need no other attention than cleanliness, dressing with a collyrium 
of boric acid (2 to i per cent.) that should irrigate every part of 
its surface, and, if need be, covering the eye with aseptic lint or 
gauze and a bandage. When the wound is large and torn, it 
should be sutured, and every effort must be made to prevent 
adhesion between the ocular and the palpebral conjunctivae 
(symblepharon). Corneal wounds heal rapidly if kept clean and 
asepticised, but bad consequences ensue on neglect of these pre- 
cautions. 

It is very rarely necessary to do anything to wounds of the 
sclerotica beyond cleanliness, as sutures are scarcely admissible. 

Penetrating wounds of the eyeball are oftentimes serious, 
because they include injury to the delicate structures within. 
The cornea is usually the seat of these wounds, and we frequently 
have prolapse or hernia of the iris as a complication, if that 
curtain is not also damaged. This complication is manifested 
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by a round, dark-coloured protrusion on the cornea, which may 
increase in size and is generally accompanied by an escape of 
aqueous humour. 

In such an accident treatment must be prompt, as the iris 
is readily damaged by the winking of the eyelids and the action 
of the air. The prolapsed part may be returned to the cavity by 
skilful manipulation with an aseptic sound or probe after the eye 
has been asepticised. When the hernia has been reduced, the eye 
is again dressed with the antiseptic collyrium, and if deemed 
necessary a few drops of eserine collyrium are instilled into the 
conjunctival commissure. When the reduction of the hernia 
cannot be effected in this way, the protruding part may be 
excised by scissors, and what remains between the margins of 
the wound put back into the anterior chamber ; then antiseptic 
coUyria as dressing and the use of eserine are to be employed. 
If scissors are not used, solid nitrate of silver will be found effective 
in destroying the displaced portion of iris.. Fistula is not an 
infrequent result of penetrating wounds of the cornea, and is 
marked by escape of the aqueous humour, diminished convexity, 
and wrinkling of the cornea. Cauterising the fistula by means of 
the thermo-cautery, or pencilling it with nit. argent., instilling 
eserine, and covering the eye with a moderately-firm compress 
is the treatment that has been recommended. 

Burns of the eyes are not uncommon among animals, and are 
produced by fire, hot bodies, or strong acids and alkalies. Cold 
water should be applied at once to wash over the surface, then 
compresses, steeped in boric solution, tied over the eye. When 
the eye has been burned by an acid, it has been recommended to 
inject a 1 per cent, solution of soda bicarbonate into the commis- 
sures. Quicklime is sometimes the injurious subject, and it has 
been suggested that in this case a saccharine fluid might be 
employed with advantage, as it would form with the lime a 
soluble saccharate. In all such accidents adhesion between the 
opposing conjunctival surface is to be guarded against by fre- 
quently smearing small quantities of vaseline or glycerine into the 
commissures of the eyelids. 

Contusions of the Ocular Globe. 

Contusions of the eyeball are much more frequent in' the Horse 
than are wounds, and vary considerably in severity, from subcon- 
junctival ecchymosis to erosions of the cornea, tearing of the iris 
and of the lens capsule, with dislocation of the lens, and rupture 
of the choroid and retina. The ocular globe itself may be rup- 
tured, the tear taking place usually in the sclerotica, rarely in the 
cornea. This leads to the escape of the aqueous humour, crystal- 
line lens, and vitreous body. 

Cleanliness and asepsis are imperative in the treatment of 
these, as of other eye troubles in which there is abrasion of 
surface. Washings with boric solution and cold-water compresses 
are the chief means to be adopted in treatment. If there is much 
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effusion in the interior of the eye, causing damaging pressure, it 
will be necessary to afford relief by puncturing the cornea. 

Foreign Bodies in the Eye. 

Foreign bodies frequently obtain access to the eye, and may cause 
much irritation, and even disease, if not removed therefrom. They 
may be extremely various, from particles of dust, small insects. 




Fig. 585. — Desmakre's Eyelid Retra-ctor. 

seeds, haulms, and hairs, to parasites and small shot. When the 
natural agencies for their removal fail, then their immediate expul- 
sion is urgent before painful irritation and inflammation begin. 
Sometimes relief is afforded by holding the lower eyelid against the 
eyeball with one hand, while the other pulls the upper lid over it.. 
Or the upper lid may readily be everted, and a feather or small 
camel-hair brush passed up beneath it. The inferior eommis- 




FiG. 586. — Spring Retractors for Large Animals. 

sure of the conjunctiva can be easily explored. Eorceps may be 
required to remove some bodies which fix themselves in the soft 
conjunctiva. In some instances the eye is rendered so sensitive 
and painful by them that cocaine must be employed to render 
the animal tolerant of manipulation. An exploring curette may 
be employed to sweep to the bottom of the upper and lower com- 
missures and behind the membrana^ nictitans. 
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Sharp angular bodies are liable to imbed themselves in the 
cornea, and are sometimes not easily discovered. The surface 
has to be examined obliquely in different directions by natural or 
artificial light, and a lens will often be useful. If they can be 
extracted by forceps when discovered, then the operation is easy, 
but not infrequently they become more deeply imbedded, and 
then it becomes imperative to resort to other measures. The 
animal must be secured, the eyelids kept apart by the retractors 
or blepharostat (Fig. 585), or by the spring retractor (Mgs. 586, 
587), cocaine instilled, and a fine knife or cataract needle 
(Fig. 588) employed to extract it. Sometimes so deeply im- 
bedded is the substance that, in order to get hold of it, it is 
necessary to make a minute groove above and below it with 
Graefe's cataract knife (Fig. 589). Indeed, it has been found 
necessary in some eases to introduce the same knife into the 
anterior chamber of the eye, and with it make pressure on the 
posterioi; surface of the cornea immediately opposite the foreign 






Spring Retractor for the Dog. 



body, so as to make it project beyond the level of the anterior 
surface. 

When foreign bodies are lodged in the anterior chamber, which 
happens sometimes, a very small incision is made with a Graefe's 
knife at the lower margin of the cornea. With the escape of the 
aqueous humour the substance may also escape. If it does not, it 
may be seized by iris forceps (Fig. 690), or swept out by the curette. 



Fig. oSS.— Cataract Needle. 

It maybe noted' that dropping a little glycerine between the 
eyelids and|,the eyeball is sometimes very beneficial when objects 
are fixed in them, as it has a tendency to loosen and detach such 
particles. 
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Dislocation or Luxation of the Ocular Globe. 

"With the Dog more particularly, dislocation or luxation of the 
eyeball is not uncommon. It sometimes occurs when two dogs are 



Fig. 589. — Graefe's Cataract Knife. 

fighting, and the paw of one is pushed behind the eye of the other, 
driving the organ partially out of its bony receptacle. If the optic 
nerve is not ruptured, and prompt treatment is adopted, so that 
the eye has not become altered, successful reposition may be 
effected without serious permanent damage having been done to 
the organ. But the treatment must be very prompt and careful. 
The dislocated eye must be gently cleansed and disinfected ; 
then an endeavour must be made to return it to its orbital cavity. 
This is done by separating the eyelids, and if they cannot be got 
sufficiently apart to admit the eyeball, the external canthus may 
be incised a little by scissors ; then gentle and methodical pres- 
sure is exercised on the globe, according to the axis of the orbit, 
until, with a slight suction sound, it fits into its place. Nothing 
more usually requires to be done but to keep the organ clean and 




Fig. 590.— Iris Forceps. 

aseptic, and protect it. Sometimes the vision is not impaired, 
but in other cases the damage has been greater, infiammation 
ensues, and nearly always the eye must be enucleated. This 
operation will be referred to presently. 

Avulsion of the Ocular Qlohe. 

Avulsion of the ocular globe is a stage beyond luxation, in which 
the organ is forcibly torn from its cavity, and along with other 
attachments the optic nerve is torn. In such a case there is 
nothing to be done but to excise the eye. 

Opbeations foe Diseased Conditions of the Eye. 

Pa/racentesis of the Cornea. 

Paracentesis or puncture of the cornea has to be performed for 
various reasons, and is often most beneficial. Not only has it to 
be punctured for the extraction of foreign bodies and entozoa, but 
also when there is great and injurious tension of the eyeball, or 
effusions of blood or pus, or exudation of lymph. It has also 
been punctured with much advantage in cases of what is generally 
designated specific or recurrent ophthalmia. 



630 OPERATIONS ON THE EYE AND ITS APPENDAGES. 

The operation is simple, but demands care, in order to avoid 
accidents. Cocaine is advantageous in 5 per cent, solution, and 
in some cases it may be advisable to use a coUyrium of atropia 
to contract the iris, and so prevent hernia of that membrane. 

The animal is secured, the spring speculum or Desmarre's 
eyelid retractor is introduced between the eyelids, and a short 
Graefe's knife is inserted into the lower margin of the cornea, 
near its junction with the sclerotica, and midway between the 
inner and outer canthus. The puncturing is expedited by slightly 
pressing on the higher part of the cornea with a finger of the left 
hand, the finger having been previously smeared with glycerine 
or olive-oil. The blade of the knife must be pushed obliquely 
upward through the cornea, and not forwards, but parallel with 
the iris, and it need only penetrate for a short distance. The 
aqueous humour is allowed to flow gradually through the incision 
by leaving the point of the blade in it. A sudden and forcible 
flow is to be avoided, lest the iris or crystalline lens be torn or 
displaced. Sufficient fluid has drained away when the cornea 
assumes a slightly flattened appearance. Pus escapes readily, 
but exudates may require the introduction of iris forceps to seize 
and withdraw them. The same remark applies to entozoa, which 
may escape with the aqueous humour, or require the forceps. In 
making these seizures, great care is needed to avoid injuring the 
iris or the capsule of the lens. 

In removing entozoa from the anterior chamber, especially 
Filaria ocuU, the worm usually escapes with the aqueous 
humour, or gets between the edges of the wound and wriggles 
out. In some cases, if it does not escape with the fluid, and is 
even away from the puncture, it will travel to it, and pass 
through it without compulsion. It is well, therefore, when the 
worm does not make its exit immediately, to wait for a short 
time before extraction is attempted. 

In performing corneal paracentesis for the removal of Filaria 
ocuU, it is generally advisable to place the Horse latericumbent, 
the eye to be operated on being uppermost, and a general anaes- 
thetic administered. The upper part of the head is raised, and 
the lower part depressed. The blepharostat is introduced 
between the eyelids, and a cataract knife is pushed into the 
cornea near the sclerotica, at its upper and outer margin, and 
parallel with the surface of the iris, care being taken not to 
wound that structure. The puncture should only be large 
enough to admit the iris forceps if they are needed. Indeed, in 
the majority of cases it is better to employ them to seize the 
entozoon than to make a larger opening to allow of its escape 
with the gush of aqueous fluid, as collapse of the cornea, dis- 
placement of the lens, and hernia of the iris, are averted, while 
the cicatrix is very small, if not imperceptible. 

If occasion demands, the cornea may be repeatedly per- 
forated. 

Very little after-treatment is required. The humour, if lost. 
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s replaced in a few hours after a boric acid compress has been 
applied to the eye, and the wound soon cicatrises. In some 
cases it may be advantageous to instil a small quantity of the 
atropine solution into it, and it can be kept clean by dressing 
with the boric coUyrium and a very weak solution of sodium 
chloride. 1 

Iridectomy. 

Iridectomy, or partial excision of the iris, is performed with 
various objects in view, such as subduing inflammation in certain 
structures of the eye {antiphlogistic iridectomy), as in glaucoma, 
iritis, irido-choroiditis, to break up adhesions of the iris, or to 
form an artificial pupil {optical iridectomy), as in occlusion of the 
pupil, or in certain cases of cataract, as well as in opacities of 
the cornea. It has also been practised for hydrophthalmia. 

The operation is performed in the same manner as paracentesis 
of the cornea, so far as the initial part of the task is concerned, 




Fig. 591, — Waldon's Fixation Forceps. 



except that the puncture is made in the upper part of the cornea, 
as then the gap left in the iris is more or less concealed by the 
upper eyelid; but if the operation is performed because of 
adhesions {synechia) between the cornea and iris, or the uvea 
and the capsule of the crystalline lens, then the situation of these 
governs the site of perforation, though the iris must be always 
excised at the upper or lower part of the pupil. 

Opeeation. — The eye is asepticised and treated with cocaine, 
or the animal is placed in the recumbent position and anaesthe- 
tised. The eyelids are kept apart by the blepharostat, and it 
may be necessary to fix the eyeball by Waldon's fixation forceps 
(Fig. 591), which are made to seize the ocular conjunctiva at the 

1 Paracentesis of the anterior chamber of the eye has been practised with con- 
siderable advantage in cases of periodic, recurrent, or specific ophthalmia, and 
also in glaucoma. The operation is performed as described, but though only one 
eye be affected with the ophthalmia at the time, both eyes are usually treated, as 
the apparently sound eye is almost certain to be involved sooner or later, and the 
operation is said to avert the attack. 
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inner and lower side, and by slight pressure hold it immovable, 
at the same time keeping back the membrana nictitans. Graefe's 
knife is then pushed through the cornea near its union with the 
sclerotica, parallel with the surface of the retina : the knife is 
withdrawn, and the iridectomy forceps introduced through the 
incision into the anterior chamber, where a portion of the iris 
is carefully seized at a part adjacent to the opening, and brought 
gently outside, where it is cut off by curved scissors close to the 
cornea (Pig. 592), the part remaining between the lips of the 
wound being returned to the chamber by a probe. 

To break up the adhesions just referred to, it has been proposed 
to puncture the cornea at a point immediately opposite to the 
synechia, and to introduce into the anterior chamber of the eye 
a small hook, like an iris hook, which, passed to the adhesion, is 
made to break it up. 

The after-treatment of iridectomy is simple. The eye is to be 




Fig. 592.— Iridectomy in i-he House. (After Cadiot and AJmy.) 

cleansed with boric solution, and covered with aseptic gauze or 
lint, an eye-protector being worn for two or three days. The eye 
itself is to be frequently sprayed with the boric collyrium, and to 
have instillations of atropine every second day. 

Sclerotom/y. 

Puncture of the sclerotica has been practised chiefly for 
glaucoma, to relieve the intra-ocular distension that characterises 
that disease by affording an exit for the superabundant fluid 
through the wound in that dense inelastic membrane. 

Opeeation. — The sclerotica is pierced either close to its junction 
with the cornea or a little farther away from it, a De Graefe's 
knife or a cataract needle being employed, after the eye has been 
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rendered insensible to pain by cocaine. The instrument should 
penetrate to a very slight depth — only through the sclerotica, in 
fact, so as not to damage the vitreous body. The after-treatment 
is the same as for iridectomy. 

Opbbation foe Cataeact. 

Operation for cataract, though conferring great benefit on man, 
does not possess the same value in the case of animals ; indeed, 
so far as the Horse is concerned, and notwithstanding all modern 
advantages, the operation has been found useless, and only too 
often has been followed by serious complications. 

Cataract in the Horse is usually capsular or mixed, and is 
generally accompanied by grave alterations in other parts of the 
organ. The eye, when deprived of its crystalline lens, not only 
loses its power of accommodation, but the rays of light entering 
it are not sufficiently refracted, so that the picture of objects is 
formed behind the retinaj, and things are presented in strange 
forms and of fantastic dimensions. Therefore, the animals 
operated on are alarmed and startled, aiid cannot be utilised 
unless altogether blindfolded, as it is impossible to fit them with 
suitable artificial lenses to compensate for the absence of the 
natural ones, even if there were no serious changes in other parts. 

This is not the case with the Dog, however, in which cataract 
closely resembles that in Man, is very seldom accompanied by 
complications, such as adhesion of the iris, and in which the 
faculty of accommodation is quickly regained. This is probably 
due to the fact that cataract in this animal is extremely rarely 
inflammatory in its origin, whereas in the Horse it nearly always, 
if not always, appears after inflammation, an,d this involves other 
structures besides the lens and its capsule. The Dog is therefore 
the animal most frequently operated upon for cataract, and with 
which success is most certain. 

There are three methods of operating for cataract — (1) discis- 
sion, (2) displacement, (3) extraction. 

1. Discission. 

Discission, or splitting of the lens capsule, is the method that 
offers the best results in all cases of cataract in young animals, 
and in those of soft cataract in adult or aged ones. It consists 
in dividing or incising the anterior surface of the capsule or lens, 
so that it will be gradually imbibed by the aqueous humour and 
disappear. It is certainly the method most applicable to the 
Dog. A strong point in its favour is the great probability that 
from the capsule the lens fibres may be reproduced after the 
operation, though this reproduction would not account for Dogs 
recovering their vision more or less completely in the course of 
three or four weeks. It is the method that perhaps offers most 
likelihood of success in certain cases of cataract in the Horse. 
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In no operations is scrupulous asepsis more urgent than in 
those for cataract, and, in fact, in all those on the eye, instruments 
and hands being specially attended to. Cocaine, locally, may 
be employed, but it is found that general anaesthesia is more 
satisfactory. 

Opbeation. — The animal is placed in a suitable latericumbent 
position, the affected eye being uppermost, the pupil well dilated 
by atropine, the eyelids kept apart by the blepharostat or two 
retractors; the eyeball is rendered immovable by the fixation 
forceps; the ordinary or Beer's cataract needle (Kg. 588), held 
like a writing pen, is passed through the upper part, or external 
side, of the cornea, a short distance from its border and parallel 
to the iris, its point being directed towards the upper border of 
the pupil. The anterior capsule of the lens is reached and incised 
to some extent — about two-thirds of its surface — care being taken 




Fig. 593.— Opehation of Discission for Cataract. 

not to touch the lens itself, lest it become displaced ; another 
incision is made across the first in a like manner, and then the 
needle is withdrawn gently, so as not to enlarge the corneal 
wound. 

The operation is now completed, a fresh quantity of atropine is 
instilled, and the Dbg is allowed to recover. The eye is dressed 
with boric solution, and it may be covered with an eye-protector. 
The animal must be kept confined, and for two or three weeks it 
will be necessary to drop atropine into the eye two or three times 
a day. On the day following the operation a mass of cortical-like 
substance will be observed protruding into the anterior chamber 
of the eye, but this gradually disappears, and in the course of 
three or four weeks there should be a perfectly clear pupil; 
perhaps only within the extreme ciliary margin will there be 
any remains of the capsule noticeable. At this time, if not 
before, the animal will be able to find its way through intricate 
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passages without any hesitation. If the other eye is to be operated 
upon it is advisable to allow an interval of two or three weeks 
between the operations. 

In some cases the operation may require to be repeated at 
intervals of a few days; but this can always be done with 
impunity. 

2. Depression and BecUnation. 

Displacement or dislocation of the lens is effected with the 
object of removing it from behind the pupil, where it is an 
obstacle to the passage of light, and to place it at the bottom of 
the chamber, behind the iris and clear of the pupillary opening. 

The same preliminary steps are to be taken as in discission ; 
the pupil is to be widely dilated by atropine, the eyeball rendered 
immovable by the fixation forceps, and the eyelids kept apart by 
the blepharostat. 




Fig. 594. — OpERAiioN for Cataract by Depression and Reclination in the Dog. 



Opbeation. — The cataract needle is held as in discission, and 
may be made to puncture the cornea (keratonyxis) or the sclerotica 
(scleroticonyxis), but we will suppose it to be the latter, which is 
to be preferred; the needle is pushed through the sclerotica 
about one-sixth to one-eighth of an inch from the cornea, a trifle 
below the transverse axis of the eye at the temporal side (Pig. 594) ; 
It should be passed a little obliquely upward and backward 
behind the iris and the crystalline lens, the convex side toward 
that membrane or upward. The point of the needle is now to be 
turned toward the upper part of the lens, and by a semicircular 
movement it is made to place its (capsule of the lens) concavity 
on the upper margin of that body and bring it down beneath the 

41 
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vitreous humour and below the visual axis. Keeping it there 
for half a minute to prevent it ascending again, the needle is 
withdrawn in its former horizontal position. If the operation 
is properly performed, the anterior surface of the lens has now 
become the inferior. 

In reclination the procedure is the same, except that the 
needle, instead of depressing the lens immediately downward, 
carries it back in the vitreous body and places it at the bottom of 
the chamber, so that its anterior surface becomes superior. 

3. Extraction. 

Extraction of the opaque lens from the eye is done with the 
same object as the two preceding operations, but that body is 
entirely removed from the eye instead of being left in it to 
undergo gradual absorption. This can be accomplished by linear 
incision, with or without iridectomy, and by corneal flap or 
modified linear extraction. Linear extraction is only applicable 
to soft cataract. The preliminary procedure is the same in both. 




Fig. 595. — Cystotome. 



and analogous to that described for the two preceding operations 
with regard to position, general or local anaesthesia, dilatation of 
the pupil, and asepsis of the eye, instruments, and hands of the 
operator. 

LiNEAB Extraction. 

3 This is only applicable to soft cataracts. 

1 Instruments. — A Graefe's knife, a cystotome (Fig. 595), and a 
curette (Fig. 596). 



Fig. 596. — Curette. 



Opbbation. — The knife is passed into the side or upper part of 
the cornea, a short distance from the sclerotica, and pushed into 
the anterior chamber parallel to the iris, the incision being about 
one-eighth of an inch long. The knife is then withdrawn, and 
the cystotome is introduced through the incision, and by means 
of this instrument the capsule of the lens is torn, as in discission. 
Gentle pressure is now exerted on the surface of the cornea 
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below by the curette, and on the upper surface of the eyeball by 
the finger, so as to expel the lens through the incision. A narrow 
curette introduced into the lens capsule removes any fragments of 
the lens that may have become detached, and which, if allowed 
to remain, might act as foreign matter and excite inflammation. 
If it is desired to extract hard cataracts by this crescentic linear 
incision, the opening must be made a little longer and the iris 
divided to the same extent. 




Fig. 597.— Beer's Cataract Knife. 

A dressing of aseptic lint must be applied to the eye after a 
few drops of atropine solution have been given to the conjunctiva, 
and an eye-protector worn for a short time. The dressing should 
be changed in twenty-four hours, and need not be renewed more 
than twice, as the wound in the cornea heals rapidly. 

Extraction by Corneal Flap. — This method of extraction is 
adopted in cases of hard cataract, usually termed senile, and is 
a more delicate operation than the others. 

The instruments are the same as in the last operation, except 







Fig. 698.— Extbaotios of Hard Cataract by Flap Operation in the Dog. 
(After Cadiot and Almy.) - 

that a Beer's cataract knife (Pig. 597) may be substituted for 
Graefe's knife. The preliminary preparations are the same. 

Opeeation. — The incision in the cornea is much more exten- 
sive than in the other operations on the eye, and makes a flap of 
a portion of the cornea. 

The knife, edge upward, is passed through the cornea near the 
sclerotica, at the outside, and slightly above the transverse 
diameter of the eye, its point being directed into the anterior 
chamber parallel to the iris, and is worked across in a horizontal 

41—2 
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direction by a slight sawing movement to the opposite side, where 
its point is pushed through, the opening being about the same 
distance from the sclerotica as the entrance (Fig- 598). It may 
be noted that puncture and section of the cornea is much facili- 
tated by smearing a little olive-oil on the blade of the knife, as 
this prevents the cornea adhering to the instruments. If Beer's 
knife is employed, on pushing the blade through on the opposite 
side, the cutting edge being upward, the upper portion of the 
cornea is cut through and forms a flap ; but if the Graefe's knife 
is used, this flap is made by cutting upwards in the same fine 
sawing movement. The incision should be at the same distance 
from the sclerotica throughout. The aqueous humour entirely 
escapes, and the iris may protrude through the wound. The 
cystotome is now carefully introduced into the anterior chamber, 
so as not to injure the iris or cornea, and divides the capsule of 
the lens from top to bottom, and slight pressure by the curette 
on the lower half of the cornea readily expels the lens if the 
corneal incision is sufiiciently large. Sometimes the iris offers 
an obstacle to its extrusion, and then it becomes necessary to 
perform iridectomy. 

In extraction of the lens, union of the corneal wound by 
adhesion should take place soon, in order to insure perfect 
success, and prevent what sometimes occurs after the operation 
— destruction of the organ. To this end, care should be taken 
that the flap lies even when the operation is completed, and that 
the borders of the incision are in coaptation. Therefore care is 
necessary, in bringing the eyelids together, that the edge of the 
flap is not everted by the upper eyelid, which may have to be 
lifted over the wound. An aseptic pad of lint should be placed 
on the eyelids, and bound there, to prevent their movement dis- 
turbing the cicatrization of the wound, which in favourable cases 
may be completed in two or three days. The greatest dangers 
to be apprehended from the operation are prolapse of the iris 
and escape of the vitreous body, so these have to be guarded 
against. 

TUMOUES AND GeOWTHS ON OE IN THE EyB. 

The eye is not infrequently affected with tumours, which may 
be benign or malignant. The latter generally attack the deeper - 
situated membranes ; the former are usually found in connection 
with the ocular conjunctiva. 

The malignant tumours usually necessitate removal of the 
eye, but the benign ones can generally be dealt with surgically. 
Entozoa in the anterior chamber of the eye have been already 
dealt with. 

The benign tumours are lipomata, cysts, melanomata, polypi, 
and dermoid growths. All these can be submitted to appro- 
priate surgical treatment, which will depend upon their situa- 
tion, their form, and their connections. Unless they cause 
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much inconvenience to the affected animals, or are likely to give 
rise to troublesome complications, they are not interfered with, 
and then they are removed by excision. When the sclerotic 
conjunctiva only is involved, their removal is not difficult ; but 
■when they are situated on the cornea, as is so often the case 
with the dermoid tumours, they need careful handling, lest the 
cornea be perforated. Local aneesthesia, by cocaine, or general 
anaesthesia will be necessary, and sharp, slightly curved scissors 
are best for cutting through the growth, which is to be held by 
strongly serrated forceps, and cut away by portions until the 
cornea is reached ; but this should not- be touched, even if the 
base of the growth should be implanted in it. 

Boric collyrium and cleanliness are all that is needed after- 
wards. 

EXTIEPATION OF THE EyE. 

Eemoval of 'the eyeball is necessitated for several reasons. 
The eye may be so seriously injured that its utility is destroyed, 
and its retention becomes a source of danger to the other eye, 
from panophthalmia setting in after the traumatism. Or the 
occurrence of disease in the eye itself, or in the orbital cavity, 
may render extirpation necessary, and especially if the disease 
be of a malignant character. Degeneration of the organ is also 
often a cause for its removal. 

Evisceration is practised when it is desired to leave the 
sclerotica, muscles, and other immediate appendages of the eye 
to occupy the cavity. It is rarely had recourse to, and then only 
in cases in which there is no danger of disease progressing or 
the other eye becoming involved. 

The eye is rendered insensible to pain, and is fixed, the eye- 
lids being kept apart by the blepharostat. The conjunctiva is 
divided near the cornea in a circular manner, and parallel to the 
cornea, and reflected back for about one-third of an inch ; then 
the sclerotica is incised in a similar manner about one-sixteenth 
of an inch from the cornea, so as to remove the latter. Th« 
interior of the globe is evacuated, and the curette employed to 
free the sclerotica from the tissues adhering to it. The cavity is 
dusted with boric powder, and filled with aseptic gauze or lint, 
and an eye-protector applied. The dressings are to be changed 
every second or third day, until the interior is firm and dry, aild 
fit to sustain the pressure of an artificial eye. 

JSnucleation implies complete extirpation of the eye, and is the 
operation most frequently performed in cases in which the organ 
must be removed. 

There are several ways of enucleating the eye, and the 
principal of these we will refer to. The animal should either be 
put under the influence of an anaesthetic, or the eye rendered 
fully insensible to pain by injections of cocaine around it. It is 
most convenient to have the animal placed on its side, the eye to 
be removed being uppermost. 
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First Method. — This is only applicable to large animals. The 
eyeball is seized and fixed by a tenaculum or the fixation forceps 
after the blepharostat has been applied to the eyelids. Then the 
eyeball is detached from its surroundings by incising the con- 
junctival folds and the oblique muscles. An incision about an 
inch in length is made through the skin over the temporal fossa 
by means of scissors, the index-finger is passed through it, and 
dissects avyay the adipose cushion at the back of the organ until 
the reflection of the ocular sheath is reached. After perforating 
this by means of a scalpel, the chain of a small ecraseur is passed 
through the opening (using if necessary a piece of twine or wire 
to serve as a guide) and round the recti muscles, the optic nerve, 
and the arteries. Carefully tighten the chain, and turn the lever 
slowly, when the parts will be cut through, and with very little, 
if any, haemorrhage the eye will be freed from its attachments. 
The orbital cavity is well dusted with boric powder, and filled 
with aseptic lint. A bandage is applied over it, and if necessary 
an eye-protector. A suture closes the wound in the skin at the 
temporal fossa. The orbital cavity should be dressed every 
second or third day. 

Second Method. — Also for large animals. The eye is fixed and 
eyelids kept apart ; the membrana nictitans is excised ; if neces- 
sary, the palpebral fissure can be extended at the external 
canthus (required when the eyeball is much enlarged) ; the con- 
junctival folds are cut through as well as the oblique muscles. 
The chain of an ecraseur is then passed over and as far behind 
the eyeball as possible, and tightened, the lever being slowly and 
intermittently turned. The organ is soon detached, and can be 
readily removed from the cavity, which is now dressed with 
boric powder, and filled with aseptic lint, which may be retained 
by a bandage or one or two sutures through the eyelids. If the 
palpebral fissure has been incised, the incision should be closed 
by a suture. The dressing should be renewed in a day or two. 

Thi/rd Method. — The lids being held apart and the eye fixed, 
the ocular conjunctiva is seized with forceps on the outer side of 
the eye, near the cornea, and slit. The scissors are introduced 
into this opening and made to cut the conjunctiva quite around 
the margin of the cornea, also the connective tissue ; the ocular 
muscles, commencing with the external rectus, are drawn out 
and divided. Curved scissors are passed behind the eyeball, 
after it has been pressed a little out of its cavity, and the parts 
behind still attaching it are cut through. The haemorrhage is 
subdued by cold sterilised water, and the cavity dressed as in 
the preceding method, and the part protected in the same way. 
The dressings are repeated at the same intervals. 

Fourth Method. — The preliminaries are the same as in the 
preceding methods. The conjunctiva is divided in a similar 
manner, as well as the muscles at the lower moiety of the eye- 
ball ; then the optic nerve is divided, and the muscles on the re- 
maining portions of the eye. All this dividing is accomplished 
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with scissors curved on the flat. The after-treatment is the same 
as in the preceding methods. 

Fifth Method. — This is very like the preceding. Close to the 
external border of the cornea the conjunctiva is seized by forceps, 
and by means of short curved scissors it is detached throughout 
its circumference as near the cornea as possible. Then a straight 
bistoury is passed between the eyeball and the orbit, at the inner 
angle of the eye, the cutting edge outwards, and pushed to the 
bottom of the cavity, detaching the lower part of the globe in 
cutting from within to without as far as the external angle ; the 
knife is again carried to the inner angle, and the upper half of 
the globe is liberated in the same fashion. The eye is now re- 
tained only by the recti muscles and the optic nerve. These are 
cut through by curved scissors introduced to the bottom of the 
cavity along the external side of the orbit, their concave side 
toward the eye. Scissors may be used instead of a bistoury to 
detach the eyeball from the sides of the orbit. 

The cavity is washed out with antiseptic fluid and fiUed with 
iodoform gauze, the eyelids being closed by one or two sutures. 
The following dayjthe sutures and the gauze are removed, the 
cavity is carefully cleansed and dressed again ; this is frequently 
repeated until the part has healed. Then it is often found that 
the eyelids are drawn into the cavity, rendering it difl&cult to 
employ an artiflcial eye. To obviate this, it has been proposed to 
use immediately after the operation a provisional artificial eye, 
provided with four holes : one superiorly covered by the upper 
eyelid, by which the interior of the cavity can be irrigated ; two 
lateral, allowing the passage of an indiarubber drain-tube ; and 
an inferior, larger than the others, to permit the introduction of 
small plugs of lint. In this way the eyelids are maintained in a 
good form, and by means of the holes it' is easy to antisepticise 
the cavity until the inflammation has disappeared, when the proper 
artificial eye can be adopted. 

Aetificial Eyes. 

Ocular prothesis or prosthesis is necessary if the unsightliness 
and depreciating effects of a vacant orbit are to be obviated ; and 
this may be carried out so successfully that at a short distance 
an acute observer could not assert the animal had an artificial 
eye. This repulsive appearance of animals which had lost an 
eye has been modified by scarifying the palpebral conjunctiva 
near the margin of the eyelids, incising the skin covering them 
for about two-thirds of their length, and bringing the raw surfaces 
together by suturing the lids, with the result that union between 
them has taken place, and the unsightly cavity has been con- 
cealed by hair-covered skin. 

But the artificial eyes as now made are much to be preferred. 
These are a convex hemispherical shell, slightly oval in outline, 
and of different sizes, not only for Horses, but also for Dogs. 
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They are best when made of thin metal, covered with celluloid, 
or entirelj' of celluloid, hard rubber, or gutta-percha. I have had 
them made of horn, and they answer perfectly ; but I found that 
the warmth and moisture of the eye was liable to distort them. 
Those made, of metal and covered with celluloid are more durable 
in this respect. They are coloured exactly like the natural eye, 
and when a circular or oval ridge or furrow is made in the middle 
of the convex surface to represent the pupil, at a short distance 
from the animal the illusion is complete. 

The eye should be of a proper size, neither too large nor too 
small ; for if too large it will cause irritation, and if too small it 
is liable to drop out. It should not be inserted if there is any 
inflammation or suppuration in the orbit, and it must be kept 
very clean, and polished on the convex side. It ought to be 




Fia. 699. — Aetificial Eye for Horses. 
Full Size: Front View. 



Fig. 600. — Artificial Eye for Horses. 
Lateral View, to show Convexity. 



removed every few days for this purpose, and if there are any 
indications of irritation in the vascular remains within the 
orbital cavity, this must be washed out with boric or alum 
solution. It is a good plan to have duplicates, so as to have one 
clean and ready to be introduced when the other is taken out. 

To place the artificial eye in the orbit, the upper eyelid is 
pulled outwards and raised a little, and the border of the shell is 
glided upward beneath it ; the lower lid is drawn downward, and 
the other border placed within it ; the two lids are then adjusted 
and gently smoothed over it. To remove it, the lower Ud is 
pulled down a little, and a blunt probe being passed underneath 
its lower border, toward the external side of the orbit, the shell 
is lifted out. 

This artificial eye has the advantage also of keeping out flies, 
dirt, and dust from the orbital cavity. 
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CHAPTEE III. 
OPERATIONS ON THE APPENDAGES OP THE EYE. 

The Eyelids. 

The eyelids comprise the upper and lower and the third eyelid, 
or membrana nictitans. They are liable to accidents, traumatic 
and congenital, as well as diseases and deformities, which require 
operative interference. The Horse and Dog are the animals most 
frequently operated upon. 

Contusions and Wounds. 

Contusions and wounds of the eyelids are somewhat common 
in Horses and Dogs ; wounds are most frequent. 

Contusions cause subcutaneous or subconjunctival ecchymoses 
that need little treatment beyond astringent coUyria, unless the 
haemorrhage is so extensive as to produce hsematomata ; these 
will require opening with a lancet, cleaning out, and dressing 
with boric solution. In other cases palpebral emphysema is 
a result of injury to the lachrymal sac or canals, or fracture of 
the bones of the nose. It is of no importance, and usually sub- 
sides spontaneously. 

Contused wounds are produced most frequently in the upper 
eyelid by hooks, nails, bites, etc., and are sometimes so severe 
that the eyelid is partially or wholly torn off; or the wounds 
divide the eyelid obliquely or perpendicularly to a great extent. 
When the eyelid is torn off the accident is a serious one, as the 
eye has lost its natural protection and suffers greatly. In such 
a case nothing can be done unless an attempt be made to form a 
substitute from the adjacent skin. 

Wounds are best closed by interrupted or, better, twisted 
suture, the pins employed being fine and rather close to each 
other, and the tow or silk thread twisted spirally between them 
should lie close so as to make a covering to the wound. If one 
of the pins comes out before union occurs it should be imme- 
diately replaced. The points of the pins must be cut off short, 
and the eye ought to be shielded by an eye-protector ; if a Horse, 
it may be advisable to have recourse to the pillar-reins. In the 
case of old wounds, the borders must be scraped and made raw 
before being sutured. Abscess may form as a result of contusions 
and wounds. It should be lanced and the pus evacuated, the 
incision being made parallel to the free margin of the lid. 

Sometimes the membrana nictitans is much enlarged from 
chronic inflammation and tumour, and the cartilage may also 
become necrosed. In these cases it may be necessary to remove 
this third eyelid. This can be done without placing the Horse 
recumbent if the part is rendered insensible by cocaine. The 
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upper eyelid is kept out of the way by a retractor, the membrana 
nictitans seized by a tenaculum (its back or convexity towards 
the eye), drawn forwards and outwards, and amputated by 
scissors. Under boric solution dressings recovery is rapid. 

Congenital oe Acquieed Defoemities op the Eyelids. 
Golomha. 

Vertical fissure of the eyelid, designated colomba, is analogous 
to hare-lip, and involves the whole thickness of the lid. The 
remedy is simple. The borders of the fissure are made raw and 
brought together by the twisted suture in the manner described 
for wounds of the eyelids. 

Ankyloblepharon. 

Partial or total union between the upper and lower eyelids, 
either congenital or as a result of disease, is sometimes met with 
in animals, chiefly the Carnivora when congenital, but sometimes 
also in Foals. 

Opeeation. — "When the union is incomplete the operation for 
the disunion of the eyelids is not difficult. A director (Fig. 601) 




Fig. 601. — Director. 

is carefully passed into the opening between them, and pushed 
along beneath them in the line of their junction as far as the 
external or internal canthus, as the case may be. Then, with the 
point of a bistoury placed in the groove of the director, the two 
lids are separated along the line of what would be their natural 
division. The separation may be effected with scissors. 

When the lids are completely united, a fold of skin is to be 
raised transverse to the direction of the incision that is to be 
made for their separation. This fold is to be shipped through 
with scissors at the point where the separation is to commence ; 
this will afford an opening for the director, when the same pro- 
cedure as that adopted for incomplete ankyloblepharon is to be 
followed. 

To prevent adhesion between the lids, a small piece of aseptic 
Unt should be placed between their margins, and a bandage or 
eye-protector placed over the eye ; this may be removed the 
following day, and the raw margins cleansed with tepid water, 
then dressed with boric ointment. 

If the conjunctival mucous membrane shows a tendency to, 
separate from the skin, it will be necessary to join them by a 
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suture in the margin at the middle of the lid, with two or more 
at each side of this, according to the extent of the separation. 

The incision between the lids should be perfectly regular and 
even. 

Symblepharon. 

Adhesion between one or both eyelids to the ocular globe 
is sometimes observed in animals as a result of injury or disease, 
such as inflammation, ulceration, wounds, burns, or operations 
practised on the conjunctiva. The adhesion may take place 
between the cornea or sclerotica, or both, and the conjunctiva. 
It is most Serious when the cornea is involved, as then there can 
scarcely fail to be opacity, no matter what is done. 

Knowing the tendency to adhesion between the two opposing 
conjunctival surfaces under the conditions just mentioned, care 
should be taken to prevent it by frequently passing a probe 
between the inflamed surfaces in contact, and frequently inserting 
a little boric ointment or boric glycerine. 

When adhesion has taken place, an operation will be required 
to divide it. This requires to be carefully done, the dissection 
being carried out by means of a scalpel, and an endeavour made 




Fig. 602.— Entbopium Forceps. 

to save the ocular conjunctiva as much as possible rather than the 
palpebral. The disunion having been accomplished, attention 
has to be directed to prevent re-adhesion by adoption of the 
measures just described. 

Trichiasis. 

r 

The deviation of the eyelashes inwards, so that they come in 
contact with the front of the eye, is not at all uncommon in 
animals, especially Horses and Dogs, and is the result of wounds 
of the eyelid, chronic inflammation of the palpebral conjunctiva, 
and sometimes of atrophy of the eyeball. If not quickly remedied, 
it will give rise to conjunctivitis and keratitis ; it certainly causes 
much pain. 

The remedy is to extract the offending eyelashes, or, to insure 
a, radical cure, to pare away the skin from which the hairs grow 
(tarsorrhaphie). This is done by seizing the lid by means of the 
entropium forceps (Fig. 602), the fenestrated blade outwards, and 
pressing out the part of the skin by means of a small ivory paper- 
knife, to pare the outer margin of the lid through the opening in 
the blade. No more skin need be removed than that containing 
the hair bulbs. The wound is allowed to heal by granulation. 
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Entropium. 

Bnfcropium is a condition in which the eyelid is itself inverted, 
and its outer surface, as well as the oilia, is in contact with the 
eye. It is not at all uncommon in Dogs. It may be congenital 
or acquired. In Solipeds it is sometimes congenital. There is 
described a spasmodic entropium, due to inflammation of the con- 
junctiva or cornea, and an organic entropium associated, with 
chronic disease of the skin, the orbicularis muscle, and the tarsal 
1 cartilages; the upper and lower lids may be involved. It may be 
partial or total, single or double, but it is frequently bilateral. 

In some cases of spasmodic entropium occurring in Foals, 
astringent lotions have been successfully employed: but in 
organic entropium surgical interference is required to insure a 
cure. This interference comprises cauterisation, suture, or ex- 
cision. 

Cauterisation. — This is seldom resorted to, though it may 
sometimes be followed by benefit. One or two lines by the 
actual cautery are made through the skin parallel to the border 
of the eyelid and near to it. The resulting wounds should be 
regular and only through the skin, and to insure this the animal 
.should either be under the influence of a general or local 
anaesthetic. This also prevents the danger of the cautery 
damaging the eye itself during the animal's struggles. The 
wounds in healing by granulation contract, and in doing so 
diminish the breadth of skin, and therefore pull the lid outwards. 

Suture. — This is similar in its result. A fold of palpebral skin 
is raised parallel to the free border of the lid, and a continuous 
suture is passed through its base from the end, so that the 
included skin mortifies and sloughs away. 

Another method is to pass a piece of aseptic silk through the 
eyehd, about a quarter of an inch from its margin, securing this 
thread to the skin of the forehead (if it be an upper eyelid — to the 
side of the face if it be a lower one) by passing it through a fold 
of skin there, and tying it to the other end of the thread suffi- 
ciently short to bring the lid to its normal position ; there it is 
left for six, eight, or twelve days. Two or three sutures of this 
kind may be required, according to the size of the eyelid. 

Excision. — This is the speediest and most satisfactory opera- 
tion. The skin is excised in different ways, the amount of this 
being in proportion to the extent of the entropium. The animal 
should have an ansesthetic administered, after being placed on its 
side with the affected eye uppermost. 

The first method of excision is to seize, by means of the entropium 
forceps, a fold of skin parallel to and near the free border of the 
affected eyelid ; this fold is cut away at the bottom by means of 
curved scissors. The depth of the fold must be regulated by the 
degree of inversion of the lid ; the edges of the resulting wound 
are brought together by fine sutures. The fold of skin may be 
sutured before it is excised, or three or four pins may be passed 
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through its base, and silk or fine tow wound around these as in 
twisted suture, and then the fold cut away by scissors or scalpel, 
taking care not to cut too deeply. 

Another method is to cut through the skin only parallel to the 
margin of the lid, and about four lines from it ; then on the inter- 
marginal border the Hd is split between the cartilage and muscle 
as deep as the skin incision, thus forming a band containing the 
cilia and their roots. Another incision is made parallel to the 
first and of equal length, about two lines below it, leaving a riband 
of skin between the two ; this is dissected up, but is left attached 
at both ends. The top band of skin is now drawn down over the 
riband and fastened by silk thread sutures to the lower border of the 
lowest incision, the riband being drawn up beneath and sutured 
to the intermarginal edge. The sutures are to be removed in a 
week, when the wounds will be probably united by first intention, 
the cure being in all likelihood completed in two weeks. 

Berlin's method is simple, but though it was originally intended 




Fio. 603.— Berlin's Bntropium Operation. 

to apply to both eyelids when both were involved in entropium, 
it has been found effective only with one lid. This method is 
carried out as follows : The Dog having been placed on its side, 
the eye to be operated upon being the upper one, the incurved 
eyelid is gently drawn outwards, and an elliptical piece of skin 
.raised by the forceps is cut out by the knife at the outer angle of 
the eye, a short distance from the external commissure {Fig. 603). 
The amount of skin removed depends upon the size of the animal 
and the degree of entropium. This may be ascertained before 
the operation by raising a fold of the skin at the part where it is 
proposed to operate, and sufiSciently large to bring the eyelid or lids 
level and straight. It is better to err on the safe side by taking 
too little rather than too much, as if it is not sufficient the opera- 
tion can be repeated. There is no need for alarm if the orbicularis 
muscle is involved in this excision. The bleeding is slight, and 
there is no need for sutures. The following day the wound is 
smaller, and there may be slight ectropium with limited conjunc- 
tivitis between the eye and the Hd. In fourteen days the wound 
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is healed, and only a small cicatrix remains ; the eyelid has 
resumed its normal position, and the inflammation has subsided, 
or nearly so. 

Schleich has improved on this method, by which both lids, if 
affected, can be put right. Aided by the hand of an assistant, 
after the animal has been anaesthetised, at a point about 604, 
millimetres from the outer angle of the affected eye, at a, Fig. five 
and parallel with that angle, an incision is made through the skin 
from a to b, and another from a to c ; these two lines are to be 
parallel with the margins of the eyelids and a fewer millimetres 
from them than a is. From the points b and c two converging 
incisions are made, which may be either straight or curved from 
b to d and c to d, so that the wound is like an arrow-head when 
the intervening skin is removed. The degree of concavity of the 
last incision must be in proportion to the degree of entropium. 
Interference with the orbicularis muscle in making these incisions 
and the dissection is not of much moment. Healing by primary 




Fig. 604. — Schletch's OpERAXiON for Ektjiopium. 

intention is to be attempted by placing sutures at a d, at the 
wound borders a c and c d, then a b with b d, the part being 
covered with iodoform collodion, a bandage applied over the eye, 
and a cap over that. These must be worn for eight days, when 
the wound should be healed, and only a very small scar remaining 
at the end of fourteen days. 

In those cases in which the entropium is due to abnormal con- 
struction of the orbicularis muscle, Stellway divides it at the 
•outer commissure by passing a pair of closed scissors between 
the lid and the eyeball at this part, then opening them wide and 
making an oblique snip through the eyelid. This at once 
remedies the entropium, which does not recur on the healing of 
the wound. This method has been successfully combined with 
Berlin's method. 

Frohner operates as follows : After shaving and disinfecting 
the skin of the lid to be operated upon, a fold is raised by the 
fingers or forceps sufficient to efface the entropium, taking care 
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not to include the conjunctiva by passing a finger to the bottom 
of the sac. "With scissors the skin held by the forceps is cut 
away, so that between the upper border of the resulting wound 
and the margin of the eyelid there will remain at least half a 




Fjg _G95.— Fborser's Oi'Eration for Kntropium. 




Fig. 606. — Ectropium of the Lower Eyelid of a Horse, due to Tumour of the 
Conjunctiva. (After Bayer.) 

centimetre of skin. After bleeding has been suppressed, the 
wound is closed by button suture (Fig. 606). 



Ectropium, 

This is the reverse condition of entropium, the eyelid being 
everted. It may affect the upper or lower lids, one or both eyes, 
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and be general or partial. The under lid is most frequently in- 
volved. It is, perhaps, not so common as entropium, and re- 
quires similar operative treatment. It is induced by tumefaction 
of the palpebral conjunctiva, by inflammation, lesion, or loss of 
skin of the eyelid, burns in that region, tumour (Fig. 606), etc._ 
When the reversion is due to conjunctival tumefaction, scarifi- 




PlG. 607.— DrEFFENEACH'S OPERATION FOB ECTROPICM. 

cations will sometimes correct it, if a cold compress of boric 
solution be applied over the lid and eye ; or snipping off a strip 
of the conjunctiva by means of scissors is still more effective, 
if If the eotropium is due to inflammatory retraction of the skin, 
the operation practised on Man, and favoured by Graefe and 
Dieffenbach, should be adopted ; it is shown in Fig. 607. The 




Fig. 608. — Wharton Jokes's Operation for 
Eotropium : Incisions around Cicatrix. 



i9. — The same Operation : the 
Incisions sutured. 



external commissure of the eyelids is incised from a to 6 ; the 
everted lid is partially excised from a to d, and the triangular 
piece of skin removed from h c a (Fig. 607) ; the skin c a d is 
liberated, and a double suture unites the borders a d and a b,a c, 
and bo. A triangular shred of skin, the whole thickness of the 
eyelid, and the base of which corresponds with its margin, may 



OPERATIONS ON THE LACHRYMAL APPARATUS. 651 

also be excised from near the external commissure, the two 
borders of the wound being afterwards sutured. 

Cicatricial ectropium is dealt with by Wharton Jones's pro- 
cedure, in which the cicatricial tissue is enclosed by two V-shaped 
incisions, and the triangular portion between (Fig. 608) dis- 
sected up as a flap from point to base ; this flap then ascends, 
and the borders of the wound are united by suture in Y form 
(Fig. 609). 



CHAPTBE IV. 
OPERATIONS ON THE LACHRYMAL APPARATUS. 

The conditions which demand operative surgical interference 
on the lachrymal apparatus are very few in animals, and even 
these few rarely present themselves. The lachrymal gland is 
seldom diseased, though it may suffer from the effects of injuries 
which lead to inflammation {dacroadenitis), hypersecretion 
Xepiphora), and perhaps fistula, which may be either conjunctival 
or cutaneous. Tumours may also affect it. 

The cutaneous fistula is difficult to deal with, and should be 
converted into a conjunctival fistula, as then the secretion can find 
its way into the natural channel. If tumours involve the gland, 
their removal may necessitate its extirpation. ' 

Encanthis is enlargement of the caruncula lachrymalis, and 
this may be the result of inflammation or new growth formation, 
such as papillary fibroma, angioma, melanosis, etc. It is most 
frequently observed in the Dog, though it occurs also in the 
Horse and Cow. When it does not yield to topical remedies, it 
is excised. This can readily be done by seizing it with a 
tenaculum or forceps — after applying cocaine to the eye — and 
cutting it away with scissors. 

Inflammation of the lachrymal sac (daorocystitis) is, when not 
primary, generally the result or accompaniment of inflammation 
in adjacent parts — conjunctivitis, nasal catarrh, or disease of the 
bones. It is sometimes followed by partial or total obliteration 
of the puncta, ducts, or the lachrymal canal, or all of these. 
The principal symptom of this obstruction is the flowing of the 
tears over the face. A close scrutiny of the puncta lachrymalis will 
detect whether these are at fault. When tepid water injected 
from a fine-pointed syringe is passed into the inferior of these 
two puncta, and escapes by the nostril, it is evidence that the 
passage is clear ; but if it only escapes by the superior punctum, 
it shows that the lachrymal ducts are pervious, but that the 
labhrymal canal is obstructed ; and if it flows back from the 
punctum into which it is injected, it is evident that the correspond- 
ing duct is obliterated. This atresia of the inferior punctum de- 
mands opening, if possible, by a fine silver or whalebone probe ; 
if that does not succeed, then the punctum and its duct must be 

42 
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opened throughout their length by a very fine knife (Weber's), 
and the frequent passage of a catheter will prevent their closing 
again. 

When the two lachrymal ducts are obstructed, the lachrymal sac 
must be opened. This will necessitate the animal being placed 
on its side and narcotised. With a pair of forceps (Liston's 
artery forceps are very suitable) the operator seizes the conjunctiva 
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Fig. 610.— Manher or passing the Sound into the Lachbymal Sao and Duct. 

The aiTow and dotted lines show the direction the sound must follow when it Is being inserted 
at position A to enter the duct at position B. 



at the internal canthus of the eye, and makes it as tense as 
possible where it covers the lachrymal sac, into which a very 
small and narrow-bladed knife is thrust. Then a whalebone 
stylet is pushed into the canal, and by it a narrow silk seton is 
passed down and left there to prevent renewed atresia. The 
seton should be moved every day until the artificial duct is large 
enough to allow the tears to flow through. 
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Inflammation of the lachrymal sac {dacrocystitis) is not in- 
frequent in animals, and is generally a consequence of conjuncti- 
vitis or inflammation of the pituitary membrane, and is sometimes 
witnessed in strangles and glanders in the Horse and distemper 
in the Dog. It is indicated by a swelling or tumour in the 
internal angle of the eye, formed by the distension of the sac. 
When this tumour is compressed, its contents escape by the 
lachrymal ducts, if these are pervious. When the inflammation 
is acute, abscess may form in the sac, the pus burrows a channel 
by which it makes exit, and gives rise to a lachrymal flstula that 
is sometimes complicated with necrosis. 

The treatment of this inflammation of the lachrymal sac re- 




FiG. 611. — The Lachrymal Canal, showing its Course from the Eye to its Inferior 
Opening in the Nostril. 



quires the frequent passage of a flexible probe or sound during 
the early stages, with injections of tepid antiseptic or astringent 
solutions. When there is tumour, the same treatment must be 
continued and endeavours made to render the lachrymal passages 
permeable. Should abscess form, it must be opened by means 
of the narrow-bladed knife introduced through the upper puncta ; 
but if this small canal cannot be found, then the pus must be 
evacuated through the skin. Should fistula have taken place, 
there is all the more reason why the natural channel for the tears 
should be re-established by catheterism. When this is im- 
possible, it has been suggested that the lachrymal gland should 
be extirpated. 

ObstrticUon of the lachrymal canal is occasionally met with in 

42—2 
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animals, but chiefly in the equine species, with which it may be 
congenital or acquired. Congenital atresia is usually observed in 
Foals, the imperfection being observed at the lower part of the 
nostril, where the natural orifice of the inferior end of the duct 
should be. Instead of this, there is a small fluctuating swelling, 
and the tears from the eye of that side flow over the face, which 
they excoriate. On pressing the swelling, there is a sudden gush 
of tears from the nasal angle of the eye. The remedy for this is 
to make a small incision in the enlargement, which will be 
prevented from closing by the continual passing of the tears. 

Acquired obstruction may be due to inflammation of the 
pituitary membrane or that lining the canal itself or it may be the 
result of injury to the face or the presence of a tumour. It may 
even have its origin in the presence of some small foreign body 
that has found its way into the canal. At the commencement, of 
course, the object is to discover the cause and the seat of obstruc- 
tion. If it is caused by tumour, then the removal of this may 
prove a remedy ; if it is owing to inflammation, frequent passing 
of a sound and antiseptic or astringent injections may prove 
sufficient. In some cases the introduction of a small blowpipe 
into the inferior opening, and blowing energetically through it, 
may effect an immediate cure. 

But when these measures fail, it is necessary to make an 
artificial passage into the nasal cavity. The following method of 
doing this has been suggested : Introduce into the superior 
puncta lachrymalia a whalebone stylet, and pass it down until it 
encounters resistance; then, when its point is felt, a counter- 
opening is made there in order to extract it. But before this is 
done, a cord composed of two or three silk threads is passed 
through its upper end, and this seton is left in the canal and the 
wound when the stylet is withdrawn. It should be allowed to 
remain for about three weeks. 

If the obstacle is in the bony portion of the canal, then 
catheterism or trephining must be adopted. The latter will be 
carried out through the lachrymal bone. 

Strabismus. 

Squinting has been reported in animals by a number of ob- 
servers. It may be due to various causes, such as abnormal 
adhesions of the ocular globe, defective muscular equilibrium, or 
muscular paresis or paralysis, tumours in the orbit, etc. The 
strabismus may be convergent (inclining inwards of the eye), 
divergent (inclining outwards), and superior and inferior (upward 
and downward). Sometimes it is so developed that the cornea is 
nearly concealed. 

The treatment consists in dividing the tendon of the muscle 
that pulls the eye inordinately to one side. 

Opbeation. — The animal must be placed later icumbent, the 
defective eye uppermost, and placed under the influence of a 
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general or local anaesthetic. The eyelids are kept separate by 
the blepharostat, the ocular conjunctiva is seized at the part 
where the tendon of the muscle to be divided is inserted, close to 




Fio. 612, — Strabismus Soissobs. 



the margin of the cornea, and cut through by curved scissors; 
an aneurism needle is passed underneath the tendon, which is 
divided by scissors. A bandage or compress may be worn for a 
day or two. 



OPERATIONS ON THE AUDITOEY APPAEATUS. 

With the domestic animals operations on the ear are •compara- 
tively few, and these are limited to the external ear, being chiefly 
for the relief or cure of traumatic affections or the removal of 
tumours. We know little of the affections of the middle ear in 
animals beyond traumatic lesions, which may give rise to suppu- 




Pie. 613.— Otoscopes in Thbek Sizes. 



rative otitis. The same may be said of the internal ear. Deaf- 
ness is not at all uncommon in animals, and unless it is due to 
removable causes located in the external or middle ear, nothing 
can be done even to palliate this infirmity. 
The hideous fashion of cropping Horses' ears that prevailed less 




Fig. 614.— Stewakt's Bivalve Otoscope. 

than a century ago in this country, and of cropping Dogs' ears 
that still prevails, though to a diminishing extent, will not be ex- 
pected to receive countenance in this work by a description of how 
the operation should be performed. Though this is done in nearly 
every other treatise on Operative Veterinary Surgery, especially 
those published on the Continent, yet as it is a perfectly useless 
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and disfiguring fashionable mutilation, belonging to the same 
category as the tail amputation of Horses and Dogs, loverS and 
admirers of these animals should refuse to recognise such displays 
of morbid taste, which are alike offensive to the eye of the fancier 




Fig. 615 — Kramer's Bivalve Otoscope, 



and injurious to the victims. Ear amputation has been a fertile 
cause of external and internal otitis, as well as deafness and even 
death. 
The instruments required for the operative treatment of the ear 




Pio. 616.— Angular Toothed Forceps for Dog's Bar. 

are few. For the examination of the aural cavity a speculum 
(otoscope) may be employed, and especially in the Dog. This 
may be either a simple or a bivalve metallic speculum. The 




Fig. 617.— Angular Blunt Forceps for Dog's Bar. 

former is a funnel-shaped tube, one end being widely expanded, 
the other being small for introduction into the ear. The other is 
a spring-handled (Fig. 614) or jointed instrument (Fig. 615) having 
a valve on each blade, and which can be widened or narrowed to 
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suit any ear; this expansibility obviates the need for several 
ordinary otoscopes. Forceps are also needed ; these are, for Dogs, 
angular and toothed (Pig. 616) or angular and blunt (Pig. 617). 
An aural scoop is a most useful article (Fig. 618), and cannot well 



Pig. 618. — Aural Scoop. 



be dispensed with. For the removal of tumours and polypi 
nothing is so serviceable as a well-constructed snare, such as 
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Fig. '619. — Atjbal and Nasal Snare (Blake's Model). 

Blake's (Fig. 619), which may be used for the nose as well as the 
ear. For dusting medicaments into the ear, especially after opera- 




FiG. 620. — Aural Insufflator. 



tions, an insufflator is requisite. This may be constructed to 
blow the powder into the ear by the mouth (Pig. 620), or by means 




Pig. 621.— Aural Insufflator with Indiarubber Tubing and Ball. 



of an elastic ball (Fig. 621) ; for cleanliness the powder receptacle 
is made of glass. For washing out the ear a good syringe is like- 
wise necessary ; this is usually made of brass, with a bone or ivory 
nozzle (Fig. 622). 
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Wounds and Contusions of the Exteenal Eab. 

The length of the ears in many animals, their situation and 
prominence, and their proximity to the bones of the cranium, 
predispose them to injuries of different kinds. Long-eared Dogs, 
especially water Dogs, are very liable to disease of the concha 
from the violent manner in which they shake their ears, and from 




— Aural Syringe. 



the retention of moisture, dirt, and dust in them, which often 
gives rise to inflammation, suppuration, and ulceration. The 
concha and its muscles are also liable to be wounded and torn 
in fighting. The ears of the Horse are often wounded by nails, 
hooks, etc., or torn by bites from other horses. 

Contusion of the concha may happen in several ways, and 
produce subcutaneous extravasation and abscess. 

Wounds. 

Wounds in this part do not differ much in their surgical treat- 
ment from wounds elsewhere, except for the presence of the 
conchal cartilage. When the skin only is involved, and rather 
extensively, so that there is a gaping wound, the hair should be re- 
moved and sutures employed. When the ear is torn through, as it 
frequently is, sutures are employed to bring the divided portions 
together. When the division has existed for some time and the 
edges of the wound have become hard, the same treatment can 
. be successfully adopted if the margins are made raw and the skin 
on each side is brought into apposition. The skin on both sides 
should be sutured independently and pulled well over the cartilage, 
which, ought not to be involved in the sutures. All wounds of 
the ear should be covered with aseptic collodion, and in the Dog, 
to prevent their being rubbed or the ears shaken, a securely 
fastened cap must be worn. Very often a net cap is preferable 
to one made of calico or canvas, as it is cooler, lighter, and less 
irritating. In the Horse an ear bandage may be worn (Figs. 175, 
176), and the animal can be put on the pillar-reins. 

HffiJMATOMATA. 

Blood tumours are very frequently met with on the concha of 
the Dog's ear, and are often troublesome to get rid of. They are 
produced usually by violent shaking when there is any irritation, 
or in getting rid of water in them when wet, as after swimming. 
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The tumour generally appears on the inner surface of the concha 
or flap of the ear ; sometimes there is one on the outer or on 
both surfaces. The tumour is caused by rupture of small blood- 
vessels and extravasation of blood between the skin and cartilage. 
As the blood remains fluid the tumour is fluctuating, as if it con- 
tained water ; it varies in size from the volume of a hazel-nut to 
that of a pigeon's or a hen's egg, and is situalted at the most 
dependent part of the ear. It is at first hot, and is evidently 
painful, as the Dog objects to its being handled, and carries the 
head inclined to the same side. When the exciting cause is con- 
tinued the condition is aggravated, and the inflammation may run 
on to suppuration. But this is not usually the case. If the con- 
tents are not evacuated the enlargement remains, for absorption 
is remarkably slow, and the tumour shows little sign of solidifying. 
When opened a quantity of dark red serum escapes, and there 
are clots of blood lying in the cyst. 

The treatment consists in freely incising the tumour in the 
direction of its length, cleaning out all clots, and injecting into 
the cavity a 1 per cent, solution of chinosol ; then adjusting, but 
not suturing, the lips of the wound, between which should be 
placed a small piece of aseptic wool or lint to prevent premature 
union. The ear must be reversed on the top of the head, so that 
the wound will be uppermost and outermost ; on this surface must 
be placed some folds of aseptic gauze or lint, and a cap securely 
fixed over all to make gentle pressure, retain the dressing in posi- 
tion, and prevent the animal shaking, rubbing, or scratching the ear. 
The wound should be frequently dusted with boric acid or chinosol 
powder, and the easy pressure on the skin maintained, so as to 
insure its close relations with the perichondrium as soon as 
possible. If otitis coexists with the hasmorrhagic tumour, it 
ought also to be dealt with at the same time, as it is probably the 
cause of the Dog shaking its head. It must be remembered also 
that acariasis will cause this indication of irritation. 

Abscess and Fistula. 

Abscess of the pavilion of the ear is somewhat uncommon, and 
when it does occur it may appear on one or both surfaces. It is 
not without danger, the degree of this depending on the situation 
of the abscess. It should be opened as early as possible at its 
most dependent part, and the cavity kept well cleansed with anti- 
septic injections. 

Fistulas may be a result of abscess, or they may be due to the 
irritation set up by some foreign body. Not infrequently in the 
Horse, what is apparently a fistula is observed at the root of the 
ear, and is due to a dental cyst, which may contain two or more 
rudimentary teeth. But in other cases fistulas may be caused by 
necrosis of the scutiform cartilage, and this, it appears, is more 
common in the Horse than in other animals. A careful examina- 
tion can alone determine the cause, and then the cause must be 
removed. 
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The fistulous passages must be as freely opened as their situa- 
tion will permit. If a dental cyst is the cause, then the contents 
of this must be removed, and the same in the case of fistulse due 
to necrosed tissue. Plentiful injections of antiseptic fiuids and 
cleanliness should complete the cure. 

When the fistula depends upon the presence of necrosed scuti- 
form cartilage and other means have failed, then the diseased 
portion is excised by making a V, a Y, or a cross-shaped incision 
over it, seizing it with denticulated forceps, cutting away the 
muscles that are inserted into it, and removing it. The wound is 
then sutured and treated as an ordinary wound. 

TUMOUES. 

Tumours in the external ear of animals are far from rare, and 
are found in Horses, Cattle, and Dogs in the form of warts, polypi, 
and sebaceous cysts ; fibrous and sarcomatous tumours are, in 
addition, also found in this region. Polypi are most commonly 
met with in the ear of the Dog, and are generally the result of 
external chronic otitis. They are of variable size, and nearly 
always pediculated, which renders their removal easy. This is 
effected most readily by means of a snare (Pig. 619). Cleanliness 
and frequent syringing with warm water and antiseptic and 
astringent solutions complete the cure. Warts, if they have a 
very narrow base, may be removed in the same way, or they may 
be enucleated, cut off, or destroyed by escharotics. Other tumours 
must be excised by the knife or by scissors curved on the flat, 
though their total removal is not always possible. 

FoEBiGN Bodies in the Eae. 

Prom its situation and formation the external ear affords ready 
admission to all kinds of foreign bodies, as well as to different 
species of insects and their ova. There are also often collections of 
the natural secretion of the ear, which form hard masses that act 
as foreign bodies and give rise to irritation, ofttimes to inflamma- 
tion and other troublesome consequences. A careful examina- 
tion generally discovers the offending bodies, and then the requisite 
steps are adopted to get rid of them. The aural forceps are most 
useful here, but it is generally advisable to employ injections of 
warm water and soap to wash out the ear ;' then the forceps, 
combined, if need be, with a curette, probe, and stylet, will effect 
the removal of most things from the auditory passage. Care, 
however, must be observed not to perforate the tympanum or 
invade the middle ear. 
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Of all the domesticated animals the Horse ie the one whose feet 
are by far the most interesting and important, not only from an 
anatomical and physiological, bat also from a pathological and 
surgical point of view. In fact, the great and universally acknow- 
ledged utility of this animal largely depends upon the perfect 
construction, organisation, and soundness of its feet, for the 
demands made upon them are often severe and varied. To en- 
counter these demands — which are generally so astonishingly 
met — the constituent parts of the foot are wonderfully and beauti- 
fully contrived and related to each other so as to combine a 
certain degree of rigidity with much elasticity, lightness with 
strength, and durability with the most delicate structure. 

Prom the severe tests to which they are exposed and the 
heavy strain put upon their tissues and mechanism — tests and 
strains generally out of all proportion to their adaptability — the 
Horse's feet are, as might be expected, liable to more diseases 
and accidents of a more or less serious character than are those 
of all the other animals. 

Domestication is doubtless responsible for many of the ills 
from which this animal's feet suffer, the artificial conditions of 
life it entails largely conducing to alterations in texture, structure 
and form that predispose to deformity and disease. To such an 
extent do these conditions operate that there is probably no 
exaggeration in the statement that of all the diseases and acci- 
dents to which Horses are liable, and which have to be medically 
or surgically treated, more than 50 per cent, of the animals 
affected with them are incapacitated by disorders and injuries to 
the feet. 

Operations on the feet of the Horse are therefore numerous 
and frequent, and demand special skill and address for their 
successful performance and after-treatment, owing more par- 
ticularly to the vascular and nervous tissues being enclosed in a 
more or less rigid envelope — the hoof. The extraordinary vascu- 
larity of the Horse's foot and the extreme sensitiveness of the 
vascular tissues entering into its composition render the surgery 
of this organ more important and exacting than that of perhaps 



OPERATIONS ON THE FOOT. 



663 



any other part of the body, mainly owing to the nature and shape 
of the hoof. The readiness with which septic infection takes 
place there is doubtless due to the highly vascular condition of 
the tissues — even the bones — contained in this comparatively 
unyielding capsule, and the severity of the inflammatory pro- 
cesses, as well as the agonising pain the animal suffers while 
these are going on, is as certainly due to the same cause. For 
this reason it also is generally imperative that judicious surgical 
intervention in diseases and injuries of the foot be prompt and 
effective if serious results are to be averted and the usefulness of 
the animal to remain unimpaired. 

Anatomy. — A few remarks on the surgical anatomy of the Horse's foot will 
not be inappropriate before entering upon a description of the various operations 
practised upon it. These remarks will apply more particularly to the anterior or 
' fore ' foot, as the structure of the fore and hind feet is much the same, though 
the functions and shape of the two differ considerably, and this difference largely 
influences the production and course of disease in them. The fore foot is larger 
and more circular, the sole is less concave, and the frog is much more developed 




Fig. 623. — Median Antero-posterior Section of the Horse's Foot. 

1 First phalanx ; 2, second phalanx ; 3, third phalanx ; 4, navicular bone ; 5, Interosseous 
' ligament ; 6, inferior cul-de-sac of the great sesamoidean bursa ; 7, superior cul-de-sac of 
the small sesamoidean bursa ; 8, posterior cul-de-sao of the synovial articular capsule of 
the pedal-joint ; 10, extensor tendon of the foot ; 11, perforans tendon ; 12, sesamoid 
ligament ; 13, coronary cushion ; 14, podophyllous or laminal tissue ; 15, vascular sole or 
velvety tissue ; 16, plantar cushion ; 17, keraphyllous tissue ; 18, horny sole ; 19, homy 
frog ; 20, periople. 

than that of the hind foot, which is narrower and almost oval in outline. The wall 
of the fore foot is more oblique than that of the hind foot, which is nearly 
vertical, and the elastic apparatus of the former is greatly more developed than 
that of the latter. These differences are chiefly due to the difference in function 
of the fore and hind limbs and feet, the first being weight supporters and the 
latter weight propellors. 

The foot of the Horse, then, ia constituted by the thick and solid envelope just 
alluded to— the hoof, which contains a number of very dissimilar parts. 
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The hoof itself is described as composed of four portions : (1) The wall or crust 
which forms four-fifths of this horny envelope, and is prolonged backwards and 
inwards to constitute what is commonly termed the ' bars ' ; (2) the coronary 
frog-band or periople, a thin band of rather soft horn, in reality a continuation 
of the frog, and which extends around the upper part of the wall ; (3) the sole, 
which forms the floor of the horny box, and is enclosed in or circumscribed by 
the lower border of the wall ; and (4) the frog, disposed between the inflections 
of the extremities of the wall, and situated at the posterior part of the hoof, 
completing its floor and its circular outline. The structure of the hoof is fibrous, 
the fibres passing in the direction of the weight — more or leas vertically, and the 
fibres themselves arc composed of epidermic or horn cells, arranged concentrically 
around each fibre. 

The parts contained within the hoof are: (1) The importanttegumentary vasoulo- 
nervous membrane that at the upper part of the foot covers an elastic ring or 
cornice — the coronary cushion, which is a continuation of the plantar cushion, 
and extends in a circle around the front and sides of the foot ; it is lodged in a 
corresponding concavity on the inner and upper part of the hoof-wall. The 
membrane is here covered with myriads of minute papillse that form the horn 
fibres of the wall, its entire surface being keratogenous. From this prominence 
the membrane is continued downwards in the form of plates, laminae, or, as they 
are more appropriately termed, ' podophyllae, ' numbering between 500 and 600, 
contiguous and parallel to each other, passing from the cornice above to the 
lower margin of the foot, and covering not only the front and sides of the latter, 
but also extending for a short distance on the inner surface of the wings of the 
OS pedis. These podophyllae are widest and longest in front, and decrease in size 
as they proceed backwards ; from their sides are given off numerous leaves that 
pass from above downwards and terminate with the parent leaves. The podo- 
phyllae serve for the firm attachment of the hoof wall to the os pedis, while per- 
mitting of the growth of the wall downwards from the surface of the coronary 
cushion. They interleave with similar leaves {keraphylloei) the cover of the inner 
surface of the wall. From the lower margin of the foot the membrane covers the 
sole and plantar cushion, where it is termed the ' velvet membrane, ' and is here 
again studded with countless papillse that originate the fibres of the horny sole and 
frog. Not only does this membrane serve to attach the hoof securely to the foot 
bone, but it secretes the horn, and serves as a matrix for the immense network of 
minute bloodvessels that give it a fleshy appearance by means of a stratum of 
fibrous tissue, sometimes designated the reticulum processigerum and the plarUar 
retieulv/m. (2) The hoof also contains the elastic apparatus that compensates for 
the rigid box in which the foot is enclosed, and aids the guarding of the delicate 
sensitive structures from harm while rendering the Horse's footsteps springy and 
light. This apparatus is constituted by the plate of fibro-cartilage on each side 
of the foot, the plantar cushion -placed immediately above the homy frog into 
which it fits, and composed of fibrous tissue with much adipose tissue in its inter- 
spaces, and the coronary cushion already mentioned, which is similar in structure 
to the plantar cushion. (3) The terminal portions of the flexor and extensor 
tendons of the foot. (4) The navicular bursa, which favours the gliding of the 
perforans tendon over the infero-posterior surface of the navicular bone, the 
tendon being here a rather wide expansion named the plantar aponem-osis. 
(5) The lower end of the os coronae, the os pedis, and the navicular bone, these 
three forming the osseous basis of the foot. (6) The five ligaments that unite 
these bones. (7) The synovial capsules that complete the joints formed by these 
bones. (8) The terminal branches of the digital arteries, forming a rich and 
beautiful arterial network over the entire surface of the foot, after channelling the 
substance of the pedal bone. (9) Numerous venous plexuses, in relation with 
the fibrous layer or stratum vasculosum, which, converging to the upper margin 
of the foot in increasingly larger vessels, constitute the beautiful capillary net- 
works and plexuses seen there, and more particularly towards the upper border 
of the lateral cartilages, where they ultimately form the digital veins. (10) What 
must be a very developed lymphatic organisation, though its arrangement has 
not yet been thoroughly elucidated ; the vessels are extraordinarily fine and 
tortuous in the stratum vasculosum, but as they penetrate the papillse and even the 
secondary laminae they become yet more attenuated. (11) The terminal divisions 
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of the plantar nerves, which are abundantly distributed in the stratum vasoulosum 
and ati'atum muoosum, as well as in the stratum phyllodes and stratum papiUa. 
Every papilla on the surface of the coronary cushion, on the plantar surface as 
well as on the plantar cushion, has at least one nerve-ending, while the laminae 
are also well provided with them. Their great abundance everywhere in the 
stratum vasculosum explains the extreme sensitiveness of the Horse's foot and 
the intense pain the animal experiences when the vascular tissues are injured 
and inflamed, and more especially when they are much tumefied, as the inelastic 
box in whie> they are imprisoned does not peimit increase in volume of its con- 
tents ; consequently the nerve-endings. are severely compressed. This compres- 
sion alao explains the rapidity with which gangrene occurs in injury and 
inflammation of this organ. 

Mention must not be omitted of the presence of sudoriferous glands in the 
plantar cushion, in immediate proximity to the upper surface of the horny frog. 
They have not been discovered in any other part of the foot contained within 
the hoof. 

The hoof itself is composed of four parts — wall, sole, frog and periople (some- 
times designated the ' coronary frog-band '). The wall is," perhaps, the most 
important division of the hoof, as it sustains neai-ly all the weight when the foot 
is on hard ground, and the horn of which it is made up is very dense externally 
to sustain wear, but it becomes softer as it gets nearer the podophyllous tissue. 
Its growth is continuous from the coronary cushion, and the fibres of which it is 
composed proceed in an oblique direction downwards ; it is related in the most 
intimate manner to the podophyllas through the medium of the horny leaves 
(keraphyllse) on its inner surface. At the heels it is reflected inwards to form the 
bars which continue the close connection of the wall with the os pedis. The 
horny sole is not so dense as the wall, and its fibres break off when they have 
attained a certain length, coming away in flakes. It is joined by its outer 
circumference to the inner side of the lower margin of the wall by a narrow band 
of lighter coloured and softer horn — the white line. The sole is thickest at its 
periphery and thinnest in the centre. The frog is constituted by the softest 
horn of the hoof, and fits into a triangular space in the posterior part of the sole, 
between the bar, from which it is separated by a space at each side of the lateral 
lacunse or commissures. There is ako a space or cleft in its posterior half — the 
middle commissm-e or lacuna. Pyramidal in shape, its apex and body cover the 
plantar aponeurosis and navicular bursa and bone, a very important region of the 
foot from a surgical point of view. The periople or coronary frog-band is 
merely a continuation of the horny frog around the upper part of the wall, and 
serves to protect the newly-secreted horn from evaporation. 

In order to establish the prognosis of the traumatic lesions that are met with 
in the different regions of the foot, as well as to execute with certainty the 
operative intervention these lesions necessitate, it is indispensable to know 
exactly the topography of these regions. Cadiot ajid Almy have described them 
very lucidly, and we will follow their description. 

At the anterior part of the foot are found on proceeding from without inwards : 
(1) At the coronet (a) the skin of the coronet, the periople and the wall ; (6) the 
cutiduris and the podophyllse ; (c) the expansion of the anterior extensor of the 
phalanges and the reticulum prooessigerum, as well as the small bursa between 
the extensor pedis tendon and the pyramidal process of the oa pedis ; (d) the 
second phalanx, the anterior cul-de-sac of the synovial capsule of the foot joint, 
and the third phalanx. (2) Lower, between this first zone and the point of 
junction of the wall and sole : (a) the wall ; (6) the podophyllous tissue ; (c) the 
reticulum prooessigerum ; (d) the phalanx. It is to be remarked that in front 
the synovial capsule of the pedal joint is protected by the extensor tendon, the 
subcutidural fibro-connective tissue layer, the coronary cushion, and the upper 
part of the concavity into which this cushion fits ; that at its superior limit, 
in front of the margin of the os coronae, its cul-de-sac is only covered by the 
tendon of the extensor, the subcutaneous layer, and the skin. 

On its lateral aspects, at the quarters, there are, as in front, a first layer 
formed by the skin, the coronet, the periople, and the wall, and a second consti- 
tuted by the coronary cushion and the podophyllous tissue. Lower down there 
are found in the greater part of this region : (c) the lateral cartilages ; in front 
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(d) the lateral ligaments of the pedal articulation and the lateral cul-de-sac of the 
synovial capsule ; (e) the inferior part of the second phalanx, the upper border of 
the third phalanx, and the navicular bone ; behind there is the plantar cushion, 
and in the inferior moiety (c) the reticulum processigerum ; (d) the wing of the oa 
pedis ; and (e) the plantar cushion, the plantar aponeurosis, and the small sesa- 
moidean sheath. 

In the posterior region are found, immediately above the frog : {a) the skin ; 
(6) the plantar cushion ; (c) the plantar aponeurosis ; (d) the synovial cul-de-sac 
in the hollow of the pastern ; (e) the second phalanx and the navicular bone. 
On each side, at the heel, (i) is the lateral cartilage ; and at the part covered by 
the base of the frog (i) are the velvety tissue ; (c) the coronary cushion ; (d) the 
plantar aponeurosis ; («) the sesamoid sheath and the navicular bone. 

The inferior region of the foot is conventionally divided into three zones : First, 
the wnterim; circumscribed in front by the parieto-solar commissure, behind by a 
line perpendicular to the axis of the foot and at a tangent to the point of the 
frog ; second, the posterior, limited behind bjr the summit of the bars and the 
base of the frog, and in front by a transverse line tangent to the anterior angle of 
the median lacuna of the frog ; third, the middle, comprised between the preced- 
ing two. 

In these three zones the hoof-horn is lined by the velvety tissue. The other 
planes are : in the anterior zone (c) the plantar reticulum ; \d) the phalanx ; in 
■the posterior zone (o) the plantar cushion ; (d) the plantar aponeurosis ; (e) the 
small sesamoid sheath and the posterior border of the navicular bone. In the 
middle zone, first, in its median portion (c) the plantar cushion ; (d) plantar 
aponeurosis; (e) the small sesamoid sheath ; (/) the posterior part of the plantar 
surface of the phalanx, the interosseous ligament, aud the navicular bone ; second, 
on the sides the wings of the phalanx and the lateral cartilages. 

Influence of the Hoof in Injueies and Diseases op the 

Foot. 

The hoof, to a considerable extent, controls the operative prO' 
cedure required to be adopted for the relief or cure of disease or 
injury to the horse's foot, as it also largely influences the course 
and terminati'on of the traumatic and pathological disorders to 
which this organ is liable, and in all operations this hard and 
dense capsule has to be dealt with. Traumatic lesions are much 
more frequent than those arising from disease, and they are 
generally more amenable to prompt treatment, though, as septic 
infection very readily occurs, they are the most serious in their 
consequences if not quickly attended to. Suppuration and 
inflammation proceeding to gangrene produce the direst results 
when they are not speedily combated by removal of the imprison- 
ing hoof-horn. The pain is extreme, as is the lameness, and 
traumatic fever runs higher than that from injury to any other part, 
while complications, even extending to distant organs or regions, 
are not infrequent sequelaa. Death is sometimes the consequence 
of an apparently trifling injury to the foot, and often appears to 
be due solely to the intense agony the animal experiences, and 
which it expresses by its movements, its attitudes and general 
behaviour. 

It is therefore of the utmost importance that the veterinary 
surgeon's services be enlisted early in cases of injury or disease, the 
seat and nature of which he must ascertain before he can proceed 
to treatment. This investigation is sometimes easily carried out ; 
at other times it is dif&cult, and unless great care and judgment 
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be exercised mistakes are liable to be made, and the chances of 
a favourable recovery gravely compromised. The action and 
attitude of the animal in some cases afford an indication of the 
seat of the mischief ; then there is increased temperature of the 
foot if no external lesion is evident, and there may be redness of, 
the skin if it is not pigmented ; in some cases there may even be 
swelling in the vicinity of the coronet or heels, and percussion of 
the hoof at the spot where the damage is will cause immediate 
manifestation of increased pain. Often the injury is caused by 
puncture of a nail in shoeing, or a nail or other sharp body picked 
up while travelling, which may enter the sole or frog, penetrate 
to the vascular tissues, and remain there; therefore it is necessary 
ihat the most careful and minute examination be made so as to 
ascertain the cause and the extent of the injury. 

Examination of the Foot. 

Among the measures resorted to in order to discover the seat 
of injury in the foot is percussion of the hoof. This percussion 
is applied by tapping gently with a light hammer or special per- 
cussor the wall or sole ; this is tolerated until the injured part is 




Fig. 624. — Compression Forceps, for ascertaining the Seat of Pain in the 
Horse's Foot. 

reached, when the animal immediately shows, signs of pain. In 
percussing the wall, if it is a fore foot, the opposite fore foot is 




Fig. 626.— Another Pattern of the Same. 



held up by an assistant ; if it is a hind foot, the fore foot of the 
same side is held up. The percussion should be light, and 
methodically applied. 

Compression is also usefully applied with the same object, the 
instrument employed being the shoer's pincers or a special com- 

43 
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pression forceps (Figs. 624, 625). In using this the foot is held 
up, and the examiner, opening the jaws of the instrument, seizes 
the margin of the hoof, including a considerable portion of the 
sole and wall, and makes a series of firm squeezes all round it 
from heel to heel ; pressure on the injured part at once produces 
a manifestation of pain. The frog can also be included in this 
testing. 

The seat of pain having been ascertained, in nearly all cases 
horn must be removed in order to get rid of any foreign body 
that may be causing pain, or to relieve the inflamediand tumefied 
tissues from pressure and constriction, as well as to give exit to 
any fluids that may prove prejudicial to the parts with which 
they are in contact ; for these fluids cannot find their way through 
the horn, and if it be pus that is imprisoned, it may burrow widely 
and produce extensive disintegration and mischief before it finds 
vent at the summit of the hoof. 

Instbumbnts foe Opeeations on the Hoop. 

Various instruments are employed for the removal of horn. 
One of these, and the one that is most necessary for removing 
the hard surface-fibres of the wall, is the sheer's coarse rasp. 




Fig. 626. — Hoof-cutoek. 



This and the hoof-cutter (Pig, 626) is also employed to shorten 
the wall at its lower margin. Then there is the shoer's draw- 




PiG. 627.— Straight-handled Deawinq-Knipe. 



ing-knife, which may have either a double or a single edge, or 
the straight-handled and straight-bladed drawing-knife with a 
double edge (Pig. 627). When the rougher and stronger horn has 
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been taken away by these, then, for the purpose of making thin 
grooves or excavations and seeking out foreign bodies, a small knife 
named a ' searcher ' is used (Kg. 628). Various other knives are 
resorted to in dealing with the hoof in the course of operations of 
different kinds (Fig. 629). 




Pig. 629.— Diftebent Kinds of Hoof Knives. 



Saws are also necessary in some operations to make incisions 
in the hoof (Kgs. 630, 631), and even hoof gimlets have been 
devised to bore through the horn and allow the escape of im- 
prisoned pus or serum. 
^ ^ 43—2 
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OPERATIONS ON THE HOOF. 

Operations on the hoof are undertaken for the correction of 
deformities in the lower parts of the limbs, and in the treatment 
of injuries or disease of it. In orthopssdio surgery the manage- 
ment of the hoof often plays a most important part in rectifying 
defects and distortions in the direction of the limbs, while the 
capsule itself affords support or means of attachment of apparatus 
devised for that purpose. 

For the relief or cure of disease, and in the treatment of 
injuries to the foot, operations, chiefly consisting in the judicious 




Fig. (J30.— Hoor Saw, Straight Bokder. 



removal of horn, are nearly always necessary. Horn is excised 
in order to ascertain the condition of the parts it covers, to 
relieve them from injurious pressure when they are inflamed and 
swollen, when serum, blood, or pus are to be evacuated, foreign 
bodies or diseased tissues have to be removed, and to facilitate 
the application of remedial agents to parts requiring them. 
Grooves are sometimes deeply cut in the wall in vertical, hori- 
zontal, or oblique directions by means of the rasp, knife, or saw. 
In other cases the horn is thinned at the sole, frog, or wall 




Fig. 631.— Hoof Saw, Convex Bobdek. 



over a small or wide surface. The knife usually suffices for the- 
sole and frog, but the rasp is needed for the outer surface of the 
wall. This thinning is frequently the prelude to serious opera- 
tions, and is usually continued until the white soft horn contiguous 
to the keraphyllse is reached, and is rendered so thin that it 
readily yields to the pressure of the finger. Care must be taken, 
however, in thinning the wall towards the coronet not to cut so 
deep as to injure the long papillae that, arising from the surface of 
the coronary cushion, are lodged in the upper end of the horn 
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fibres. In thinning the wall the surface operated on is usually 
wider above than below, and the sides of the thinned space are 
bevelled, so as not to leave a thick abrupt margin. The extent 
to which the horn is thinned will depend upon circumstances. 

The avulsion of a portion of the hoof-horn is often rendered 
necessary in cases of disease, but it is such a painful operation 
that unless subcorneous effusion or suppuration has already more 
or less detached the horn, the animal should be placed recum- 
bent, and a general anaesthetic administered. 

To remove a section of the wall it is usual to well thin the 
horny sole at the corresponding part ; then two grooved lines 
are made in the wall at the limits of the part that is to be torn 
away, the hard surface of this having been already removed by 
the rasp. The lines should not be quite vertical, but slightly 
converging as they approach the margin of the h6of. The grooves 
ought to be wide — from a fourth to half an inch, and their external 
side should slope somewhat outwards. Care must be taken not to 
cut into the podophyllous membrane. The two grooves are united at 
the bottom by a third, and they are excavated as close as possible 
to the keraphyllae without drawing blood. Isolation of the piece is 
now completed by means of a strong, short scalpel or one of the 
straight-bladed hoof-knives already described (Fig. 627), which, 
held firmly in the hand, the thumb resting on the wall, is pressed 
by its point through the soft horn remaining at the bottom of the 
grooves ; but the vascular membrane beneath must not be deeply 
wounded. The piece of horn has now to be detached, and this 
may be accomplished by pushing the blade of a chisel under- 
neath one corner of it at the bottom of a groove, resting the 
instrument on the wall alongside the groove as a fulcrum while 
the piece is pressed upwards to some extent to enable it to be 
seized by pincers or strong pliers. The piece is now gradually 
raised by a series of jerking up-and-down movements until it is 
detached as far as the coronet, when the movements are made 
laterally and steadily, so as to disengage it from the coronary 
cushion, which must be pressed upon with the fingers to prevent 
its being lacerated.* 

* "When portions of the hoof- wall have been lost by accident or operation, it 
requires a considerable time to repair the loss by a new secretion from the surface 
of the coronary cushion, and until this is completed the animal may not be 
utilisable, because of the difficulty of attaching a shoe to the hoof. To overcome 
this difficulty various devices have been resorted to. The one that has been 
most successful is the employment of guttapercha to fill up the breach in the 
wall. This material can be prepared in such a way that it will adhere with the 
utmost tenacity to the horn, and become so solid and hard that it will sustain 
the perforation and the strain of the shoe-nails upon it as.jjerfectly as the hoof- 
wall itself. 

To prepare it, first a cementing solution must be made by cutting some gutta- 
percha into thin slices, which are put into a bottle with a glass stopper, along 
with sulphuret of carbon, the proportion of these ingredients being about 
twenty-five of guttapercha to one hundred of sulphuret of carbon. They must 
be shaken now and again until the guttapercha is completely dissolved. The 
bottle must be closely stoppered, and then the preparation will keep for a 
long time. When the solution is required for use the bottle must be well shaken 
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Avulsion of the sole is carried out in a similar manner. This 
was a favourite operation of the farriers of a former age, and was 
practised for all kinds of lameness which were supposed to have 
their origin in the foot. But ' unsoleing ' or ' drawing the sole,' 
as it was termed, is now a somewhat rare operation, though in 
certain cases of disease it has its utility ; but unless it is already 
almost detached by effusion the operation should not be attempted 
before the animal is rendered insensible by an ansesthetic, as it 
is excruciatingly painful. The abominable cruelty perpetrated 
so frequently by unfeeling farriers in the operation of unsoleing 
would not be tolerated nowadays. The Horse is, of course, 
recumbent. The sole and frog are pared thin — to about one-eighth 
of an inch; a groove is made with the drawing-knife around 
the margin of the sole and close to the white line. This groove 
should be from one-fourth to half an inch wide, and must extend 
around the entire sole and through the bars, which should have 
been well thinned ; it must be sufficiently deep to allow the 
straight-bladed knife to pass through the pellicle of horn remain- 
ing at the bottom. This is done by commencing at the heel that 
is lowermost, the knife being held firmly in the hand, the point 
inserted in the groove, and the thumb resting on the sole, 'so as 
to prevent the knife wounding the velvety tissue. The sole, 
having been in this way separated from the wall from heel to 
heel, is raised at the front part by the chisel, which has its 
leverage on the border of the wall, until pincers or pliers can 
firmly seize it. An assistant holds these, and, by a succession of 
to and fro movements of the sole, detaches it, while the operator, 
by means of the chisel, raises it all round from heel to heel. In 
this way the sole and frog ought to be completely detached with- 
out the vascular tissue being much, if at all, damaged. When 
only a portion of the sole is to be removed, this is isolated from 

so as to render it homogeneous, and if it is too thick some more sulphuret of 
carbon must be added. Secondly, some guttapercha to fill the breach is prepared 
by heating it in a warm bath or in warm water at a temperature of 96? to 
100° Fahr. When softened it can be moulded with the fingers into a suitable 
shape and -kept at the same temperature until it is applied. 

The part of the hoof to which it is to be fixed is to be well cleaned and rasped ; 
then the lower part of the breach is filled up with the softened guttapercha, so 
as to make the quarters of the hoof the same in height. A shoe is then to be 
put on. The wall is now covered with the solution, which is put on with a 
brush, and a layer of the softened guttapercha is placed on this, and it is made 
level and fixed by means of an iron at a dull red heat — not hot enough to make 
the gutta burn. This layer is covered by some turns of wide tape, the ends of 
which are fixed on the gutta. Another layer of the gutta is laid on in the same 
way until the breach is completely filled up and the surface is on a level with that 
of the wall. The hot iron is passed also over this surface to render it quite flat 
and adherent. The foot is now put into a bucket of cold water in order to make 
the gutta solidify. When quite cold, which it may not be fo;- one or two hours, 
the iron may again be passed over the surface to make it quite smooth and level. 

Into this mass of gutta nails may be driven and clenched as in the hoof-horn, 
so that not only is the shoe firmly retained, but the unsightliness of a defective 
hoof is got rid of. 
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the adjacent parts by means of grooves, as in the avulsion of 
pieces of the wall, and torn off in the same manner. 

In these avulsions of the hoof-horn, if much haemorrhage is 
anticipated, a tourniquet should be applied to the limb just above 
the fetlock joint. 

FiSSUEB OP THE HoOP, SanD-CBACK. 

Fissure of the hoof, commonly known as ' sand-crack,' is far 
from uncommon, the splitting or Assuring taking place in the 
direction of the wall fibres. The accident usually occurs at the 
inside or outside quarter of the front hoofs and in front of the 
hind ones. The separation between the fibres may be merely on 
the surface, when the sand-crack is designated superficial, or pass 
completely through the thickness of the wall and involve the 
sensitive tissues within— deep sand-crack. Following the direc- 
tion of the fibres they are usually rectilinear, when they occur at 
the upper part of the wall only they are coronary, when confined 
to the lower region they are planta/r, and when extending from 
top to bottom they are complete. They may also be simple or 
complicated. 

Though accidentally produced, it would seem, from observed 
facts, that there is a hereditary predisposition to this splitting of 
the hoof. 

Simple sand-crack, especially if it is at the lower part of the 
wall, rarely causes lameness ; but if it occur at the upper part and 
extend to the sensitive tissues, then the pain and lameness may 
be great, especially in movement, as then the podophyllee in the 
vicinity are torn, stretched, and squeezed by the alternate opening 
and closing of the fissure. Dirt and dust and other foreign matter 
also obtain access, and bleeding is followed by tumefaction and 
suppuration, and after a time by swelling at the coronet. When 
the sand-crack is complete and treatment is not adopted, if the 
animal is continued at work, then the case becomes complicated 
with gangrene of the vascular tissue and caries, or even necrosis, 
of a portion of the pedal bone. Then the lameness is extreme. 
These complications occur most frequently in the hind feet of 
heavy draught horses. 

When the fissure is simple and there is little or no lameness, 
all that is required to be done is to keep the sides of it close 
together, and hasten a new growth of horn from the coronet. 
To bring the sides together and prevent movement in the fissure, 
the hoof may be bound firmly by tarred twine passed closely 
around it from top to bottom, after the part has been well cleaned 
and dressed with Stockholm tar. If the fissure is at the toe,, a 
shoe with high clips at each side of this region greatly assists the 
immobilization. To expedite the growth of sound horn the 
inunction of Stockholm tar, or any stimulating ointment, such 
as cantharides, applied to the skin of the coronet immediately 
above the fissure is usually sufiBcient ; but a more prompt result 
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is obtained by drawing one or two horizontal lines with the actual 
cautery at the junction of skin and horn, close to the crack. 

When the fissure is deeper and more complete, the tarred 
twine will not be so likely to prevent movement, and then 
recourse may be had to clamping the sides, so as to bring them 
more firmly and closely together. This is done by passing 
through the hoof-wall, at a short distance from the fissure, nails, 
wire, or clamps, which can be tightened as much as is required. 
For this purpose holes are drilled through the wall with a drill- 
stock (Fig. 632) across the fissure, but not penetrating too deeply. 




Fig. 632,?— Drill-stock, with Abcfimedian Action, and fitted with different sized 
Drills to Bore Holes in the Hoof- Wall. 

and nails, soft iron pins, or pieces of wire, are passed through, 
and the ends brought together and twisted to the requisite tight- 
ness by pliers ; these ends are then beaten level on the surface of 
the wall. The number of nails or pins required need never 
exceed three, and in some cases one, well placed and tightened, 
will sufiSce. The upper one should be at least three-fourths of an 
inch or one inch from the coronet. 

Clamps are still more easily applied and are as useful. They 
are merely small pieces of strong iron or steel wire, the ends of 
which are pointed and bent round. A small indentation is 
burned into the hoof-wall on each side of the fissure by means of 
an iron (Fig. 633), which makes the two indentations at the same 



Fig. 633.— Iron for Burning Indentations in Hoof- Wall for Insertion of Clamp, 



time. Into these depressions a clamp is placed, and the ends of 
this are pressed sufficiently towards each other to close the 
fissure, this pressure being effected by means of special forceps 
(Fig. 634). 

Instead of this clamp there is sometimes employed a divided 
one, operated upon by a screw in the middle, which brings the 
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two portions as close as may be required- by means of a nut 
and spanner (Pigs. 635, 636). This, though it possesses some 
advantages, is clumsier on the hoof, and becomes entangled 
among litter in the stable. 

These clamps should be of different sizes to suit small, medium, 
and large hoofs. After they are inserted it is advisable to cover 
the fissure with something that will exclude moisture and dirt 




Frc. 634. — Sand-crack Forceps and Clamp. 



(suehfas the guttapercha solution described in note, p. 671, or 
mastic composed of one part sal ammoniac and two parts of 
guttapercha); this also tends to make the clamp more secure. 
If more than one clamp is required, they should not be placed 
nearer to each other than three-fourths of an inch. 

It is considered advantageous to prevent contact of the lower 
border of the wall with the shoe at the part corresponding to the 
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Fio. 635.— Screw Clamp for Sand-crack, 



Fio. 636. — Spanner for Screwing up 
Screw Clamp. 



fissure, and this can be most readily effected by removing some 
of the border of the wall. 

In many cases the Horse is capable of immediate work. 

In severe and chronic cases, when there is much lameness and 
perhaps suppuration, and relief is not afforded by paring the 
horny sole in front, bathing and poulticing the foot, there is 
reason to suspect injury to the podophyllse and even more serious 
lesions ; several procedures may be adopted to relieve the com- 
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pression exercised by the horn. One is to make a groove on each 
side of the fissure, but a little distance from it ; the grooves are 
to pass obliquely downward, converging towards and joining each 
other near the bottom of the wall. The horn between these two 
lines is- to be well thinned, but the vascular tissue is not to be 
exposed. Fomentation and poulticing may now again be tried 
for a few days longer, and if the lameness persists it will be 
necessary to proceed to avulsion. The grooves already made are 
cut deeper until the vascular tissue is nearly reached ; the separa- 
tion of the triangular piece of horn between them is completed by 
cutting through the thin pellicle of horn at the bottom of the 
grooves, and the piece is torn off in the manner already described. 

Now the extent of the damage can be ascertained, and it may 
be necessary to dissect away dead tissue, to open an abscess, 
remove necrosed fibres from the extensor pedis tendon, and even 
scrape the pedal bone itself to get rid of caries. 

In performing such a painful and somewhat tedious operation 
as this is, the animal must be recumbent and receive an anEesthetio. 

The operation completed, the surface of the wound is dressed 
with an antiseptic solution and well covered with boric powder, 
enveloped in antiseptic gauze, and moderately firmly bandaged. 
The foot may be placed in a leather boot, or swathed in a piece 
of calico or canvas, which is supported externally by bands of 
plaited straw passing across the sole and brought up around the 
foot, where they are tied by pieces of cord (Fig. 637). 

A word as to poulticing the Horse's foot. The application of a 
warm poultice is in many cases most beneficial in allaying pain 
and softening the hoof-horn, but continual poulticing for some 
days has generally a most pernicious effect in diminishing the 
vitality of the living tissues, especially if the poultice is made of 
an alkaline substance, such as bran. When suppuration is going 
on this softening and diminished vitality of the tissues allows the 
more rapid formation of pus, and permits it to spread, burrow, 
and form fistulse ; therefore the application of poultices should 
be limited as to duration, and their effect should be carefully 
observed. An antiseptic should always be added to them. 

After the operation just described the dressing may be allowed 
to remain undisturbed for some days, when it may be removed, 
the condition of the wound ascertained, and a fresh dressing 
applied. The wound soon cicatrises, and the podophyllae become 
covered with horn of their own secretion ; but until this takes 
place the new wall-horn thrown out from the coronet must not 
be allowed to descend. The formation of podophyllous horn can 
be stimulated by the application of Stockholm tar, and when it 
has reached a certain thickness the space may be filled up with 
guttapercha in the manner already explained. Then the Horse 
may be able to resume work, the coronet being stimulated by the 
tar to push down the wall growth. 

Quarter-craclc — i.e., fissure in the wall of the fore-foot hoof, at 
the inside quarter, rarely the outside one — is, perhaps, most 
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frequently observed in the lighter breeds of Horses, especially 
those with contracted hoof or low heels. 

It is very often troublesome, and gives rise to lameness, and 
the same serious consequences as result from toe-crack in the 
hind foot. But the fissure cannot be clamped owing to the thin- 
ness of the wall in this region. When not serious a groove made 
across it at its upper third, about two and a half inches long and 
one-third of an inch wide, prevents movement of its borders; 
This groove may be made by the drawing-knife, but a half-round 
rasp is preferable. Or the borders may be thinned as near to the 
podophyllse as possible without wounding them. Or two con- 




FiG. 637. — Horse's Foot Dressed and Enveloped in Calico or Canvas supported by 
Plaited Straw Bands. 

verging grooves may be made, as in toe-crack. The wall should 
be lowered at its border at the part corresponding to the fissure, 
so that it will not come in contact with the shoe. The coronet 
should be stimulated to increased secretion, either by one or two 
short lines made by the actual cautery immediately above the 
fissure, or by the application of a mild vesicant. The crack may 
then be covered with a thin layer of tarred tow, which is retained 
by tarred twine passed round the hoof many times. Such treat- 
ment will probably enable the animal to continue working. 

In severe cases where there is gangrene of the podophyllae, 
abscess of the coronary cushion, or even caries or necrosis of the 
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bone, the hoof- wall must be stripped off in the manner prescribed 
for toe-crack and the diseased parts treated in the same fashion. 

Finally in all cases of sand-cracks, a round shoe, or a bar-shoe, 
should be put on to assist immobility. 

HOEN TUMOUE, KBEATOPHYLriOCELE, KeEATOCELB. 

Tumours are often formed inside the hoof, and in contact with 
the sensitive tissue. That which forms on the inner surface of 
the hoof-wall is named a Keratophyllocele, and that which is found 
on the upper surface of the horny sole is designated a Keratocele. 
Such tumours do not appear to form on the horny frog, probably 
because of the softness and elasticity of its horn. 

The keratophyllocele is most intimately united to the wall for a 
portion or the whole of its extent, and it varies greatly in volume, 
some being no larger than a thick sewing-needle, while others 
are the size of a pea or a bean pod. Their shape also varies from 
cylindrical and fusiform to conical or pyramidal. They pass in a 
vertical direction from the cutigeral groove at the upper part of 
the wall to its lower margin in some instances, even passing into 
the groove ; but more frequently they are not so long, and occupy 
only a limited space. They are due to injury to the coronet, to 
the hoof-wall, or to the podophyllae. They are frequently the 
result of sand-crack, treads on the coronet, puncture or undue 
pressure by the shoe-nails ; and driving back the shoe-clip too tight 
is a fertile cause. Anything, in fact, that will give rise to chronic 
inflammation, or stimulate the podophyllae to increased secretion 
of horn, will lead to the production of these tumours, though it is 
very probable some of them may be formed independently of 
inflammatory action, just as keratomata are formed elsewhere with- 
out such influence. 

The same may be said of the sole tumour or keratocele, which 
is, however, generally hemispherical, and constitutes an integral 
portion of the horny sole, varying in size from that of a pea to a 
small plum. 

These tumours nearly always cause lameness by the pressure 
they exercise on the sensitive tissues, though it would appear 
that in exceptional cases they become developed without giving 
rise to any symptoms of their existence, but then their growth is 
very slow. The pressure the keratophyllocele exerts produces 
wasting of the podophyllae and even of the pedal bone immediately 
in proximity to it. 

The wall is usually more prominent externally when the 
tumour exists, and when the horny sole is pared at the region 
corresponding to it, there is indication of its presence by an altera- 
tion in the appearance of the sole, by a separation from the wall, 
by the exposure of the lower end of the tumour, or even the 
manifestation of a fistula that sometimes coexists with a kerato- 
phyllocele. Percussing the wall causes much pain over the part 
where the tumour is situated. In the case of a keratocele, when 
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the sole is pared it is usually observed to be discoloured around 
the part where the tumour is, and the horn immediately over the 
growth remains hard and dense when the other portions of the 
sole are soft, elastic, and even exuding blood when the paring is 
carried to the extreme degree. 

The only radical cure of a keratophyllocele is to remove it, and 
this is accomplished in the same manner as in extirpation of 
sand-crack. Isolate the portion of wall covering the tumour by 
means of a groove on each side, but instead of the grooves con- 
verging from top to bottom, as in the sand-crack operation, they 
ought rather to diverge as they descend. If the tumour does not 
extend to the eutigeral groove, the two lateral grooves are joined 
by a horizontal one, so as to isolate the growth superiorly. The 
same may be done inferiorly if the tumour does not reach the 
lower border of the wall, but in the great majority of cases it 
does. The grooves having been cut sufficiently deep, the thin 
pellicle of horn remaining at the bottom is cut through by a strong 
scalpel or hoof-knife, the piece of wall raised at the bottom end, 
and with the tumour attached it is then removed by pincers. 

Or the wall covering the tumour may be rasped very thin, then 
isolated by the grooves already mentioned, and carried from top 
to bottom ; the bottom of the grooves is cut through by the 
scapel, and the piece of horn, together with the growth, is 
excised. 

If the podophyllse are diseased they will require removal, unless 
suitable medication is likely to restore them to a healthy condi- 
tion. 

The wound is to be treated antiseptically with boric powder 
and lint, and properly bandaged. The granulations which are 
thrown out soon become covered with a layer of horn that 
gradually thickens and hardens. This is to be kept somewhat 
thin and even until the new wall growing from the coronet has 
covered it. The growth of the wall is accelerated by stimulating 
the coronet. 

With regard to keratocele of the sole, the portion of this involved 
in the growth can be removed in the same manner as the wall — 
isolation by grooves on each side, and tearing off the piece of sole. 
The same after-treatment is to be adopted. 

In these cases, whenever the wound is sufficiently covered with 
horn, the Horse can be utilised by adopting appropriate shoeing 
and dressing. 

Wounds. 

Wounds of the foot are very frequent — more so than in any 
other region of the body, and th6y are often of a most serious 
character, not only because of the nature of the tissues injured, 
but also because these are covered by the hoof, which offers an 
obstacle to their healing, and is a barrier to their surgical treat- 
ment. Therefore in nearly every case this has to be removed to 
a more or less considerable extent, in order not only to relieve the 
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injured part from pressure, but also to permit of an examination 
being made so as to ascertain the nature and extent of the injury, 
and to facilitate treatment. 

Peicks and Deawn Nails. 

A Horse is said to be ' pricked ' when a shoe-nail is improperly 
driven, and, instead of only penetrating the non-sensitive and 
non-vascular horn, is so deflected that it penetrates inwards and 
injures the Sensitive structures within the horn. 

Pricks vary in severity : in some cases the injury is just a 
touch on the sensitive structures ; in more severe ones the nail 
pierces those structures ; and in extreme cases the nail not only 
penetrates the insensitive horn, but passes through the sensitive 
structures, and even through the edge of the os pedis. 

Pricks are caused either by the carelessness of the driver or 
owing to the driver being temporarily deaf from catarrh. Deaf 
blacksmiths should never be employed. 

A slight prick may not cause lameness for several days, and 
only when exudate is poured out and causes pressure on the 
sensitive structures does the lameness appear. In such cases 
the lameness is accompanied by heat in the foot and flinching 
when the hoof is hammeted. On removal of the shoe, the 
offending nail on withdrawal is found to be bluish ; the inoffensive 
and properly driven nails are found to be bright or rusty. On 
pressure with the pincers over the injury the animal flinches. 
' Technic. — The nail-hole must be thoroughly pared out with a 
searcher, and usually when it is bottomed one finds some grayish 
matter, more like mud than pus, lying there. This should be 
washed away, and the foot placed in a poultice for a few hours, 
and the poultice may be renewed twice or thrice. The next day, 
if the lameness has diminished, the hole may be filled with tar and 
tow or with some antiseptic dressing, the shoe replaced, and a 
leather sole put on, care being taken to leave out any nail from 
the seat of injury. 

In more severe pricks the animal is found to be lame imme- 
diately, and on removing the shoe the offending nail is found to be 
covered with blood, and blood is seen oozing out of the nail-hole. 

In these cases the foot should be placed for an hour or so in a 
bucket of antisepticised hot water, then the hole should be filled 
with an antiseptic powder, and the shoe tacked on until the next 
day, in the meantime keeping a wet swab round the coronet. If 
the animal be sounder the next morning, the shoe may be fixed 
on properly, and a leather sole put on, after filling the hole with 
a dressing, and in another day or two the animal will probably be 
fit for work ; but if the lameness does not disappear, we conclude 
that pus is forming, and further searching and poultices may be 
necessary. 

In some cases the irritation is so great that the sensitive 
structures, as soon as the horn is trimmed away and opportunity 
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thus arises, become much swollen, and protrude as granulations 
through the wound, and in such cases the sole must be carefully- 
thinned away from around the orifice, and when this is done the 
animal experiences immediate relief. 

The foot must be carefully inspected daily, and when necessary 
more of the sole may require to be pared away, and the poulticing 
continued for another day. When the pain is subsiding and acute 
sensibility of the granulation diminished, one may then cleanse it 
thoroughly, and apply first an astringent, and then tow and tar and 
a slip-sole, the dressing to be appUed daily till the granulation has 
disappeared and its surface is covered with new horn ; and in a 
few days the shoe may be properly fastened on — the tar and tow 
and leather sole included — and the animal put to work. 

Gathbbed Nails. 

A Horse is said to have a ' gathered nail ' when a nail is found 
more or less embedded in some part of his sole or frog. 

Gathered nails are of various kinds, the worst being the French 
nails, which are long and made of wire, and which penetrate 
deeply. But we find all kinds of nails and screws picked up or 
gathered. 

In many cases the gathered nail does not penetrate through 
the insensitive horn, but remains partially embedded in it. In 
these cases they may cause no immediate lameness, but in time 
get worked through the horn and injure the sensitive structures, 
and then cause lameness. In other cases the offending nail gets 
driven right through the horn, injures the sensitive structures, 
and causes immediate and great lameness. 

A Horse frequently may gather a nail and then drop it ; this 
happens when the nail is perhaps fastened to a piece of wood, 
such as a box lid, on which the horse may have trodden. In 
these cases the greatest care must be taken in searching for the 
hole made by the nail. The sole and the frog must be carefully 
pared all over, so that the surgeon may see the slightest trace of 
a puncture; too often is this neglected, with the loss of the 
animal as a result. 

When such an injury is caused, the offending body must be 
found and removed, and the hole must be dressed out, and the 
surrounding horn thinned away so as to ease the pressure. The 
foot must then be placed in antisepticised hot water for an hour, 
and afterwards a poultice should be appUed. In favourable cases 
the animal may be found free from pain the next morning, and 
there may be no local lesions, and the wound may appear clean 
and healthy. In such cases one should apply some antiseptic 
dressing, tack on the shoe, and put in a slip-sole, but do not send 
the animal to work for a day or two at the earliest, as it fre- 
quently happens that a fresh irritation is set up by exercise, and 
the animal again becomes lame, and usually this lameness is of 
a more severe and protracted character. 



682 OPERATIONS ON THE FOOT. 

One cannot be too insistent upon apparently sound animals 
receiving several days' rest after such injuries to the foot. 

Nails may be picked up by any part of the sole or frog. The 
frog is a common seat, as it is soft and nails penetrate it ; the 
surface of the sole (unless pared) is an uncommon seat, as it is 
hard and resists penetration ; but the line just between the sole 
and the frog is a common seat, and the further forward the gathered 
nail is in this line the greater is the danger. 

If the nail enter at the posterior end of the line, it will only 
injure the substance of the frog ; but if it enter near the point of 
the frog, it may penetrate deeply and injure the tendon of the 
perforans, or may pierce it and injure the navicular bursa, or 
even the bone itself. In these cases the lameness is intense; 
there is considerable systemic disturbance, and in the course of a 




Fig. 838. — Foot with Splints Inside of Shok. 

day or two the animal will be found suffering from irritative 
fever. On examination of the wound, blood will probably be 
found oozing out, and in the course of a day or two, if the tendon 
be injured, there will be pus and synovia, or even blood, pus, and 
synovia, and if the bone be injured, there will be an offensive 
odour from the discharge. 

In such cases the wound must be thoroughly cleansed, and in 
it should be placed a mixture of chalk and pure carbolic acid in 
the proportion of 1 to 100, or iodoform powder, or boracic acid 
powder, and on top of that a pad of tow, and (the shoe being on) 
this pad kept in position with wooden splints (Fig. 638). The 
animal must have a good bed to lie on, or. if it be a hind foot that 
is injured, it should be placed in slings. 

In many cases the sole may be underrun with matter, and then 
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it becomes necessary to dress away all the underrun portion of 
sole. If the injury affect the navicular bursa, the case is almost 
hopeless. 

Drawn Nail. 

This term is applied when a blacksmith, knowing that a nail is 
wrongly driven, withdraws it, and redrives it in a proper manner 
and place, or leaves that nail out altogether. In such cases 
lameness may be apparent at once, or not until after the lapse 
of a day or two. 

If foot lameness be suspected, it is advisable to count the 
clinches and the nail-heads, as defaulting blacksmiths often insert 
a dummy nail-head in the place of a proper nail. In other cases, 
where all the nails have been inserted, the nail at the injured 
place will be found to be driven sometimes lower, sometimes 
higher, than its neighbours. 

On examination, signs of pain are exhibited on hammering and 
pinching the foot at the seat of injury. 

After removal of the shoe, we will notice in dressing out the 
nail-hole that it branches at the bottom, and one branch (the one 
caused by the drawn nail) penetrates inwards, and the other one 
(the one caused by the correctly driven nail) branches outwards. 
The seat of injury must be cleaned out and a poultice applied, 
and in a day or two the animal should be ready to shoe, and 
after another day's rest go to work. 

It, however, occasionally happens that the nail is so badly 
driven that it causes injury similar to pricks, and must be treated 
accordingly. 

QUITTOE. 

By a ' quittor ' we mean the presence of one or more suppur- 
ating sinuses in the foot, these sinuses having external openings 
in the coronary band or the skin immediately about the coronet. 

Quittors are caused by pricks, gathered nails, drawn nails, 
bruised soles, corns, frostbites, and injuries to the coronet which 
have been neglected, and in consequence of which neglect pus has 
formed and burrowed to the easiest place of exit — that is, the 
soft tissues above the hoof. 

Prior to the formation of a quittor there is always pain, heat, 
and swelling of the coronet, and\every effort must be made to 
prevent the formation of an abscess at the coronet by endeavouring, 
in the case of injury from nails or corns, to give the matter an 
exit below ; and if the injury to the coronet be direct, then cold 
applications or blistering may retard the formation of pus. 

When a quittor is established, it becomes absolutely necessary 
that each sinus must have made in it an orifice at its most 
dependent part. Most sinuses are cul-de-sacs, with their openings 
at a higher level than their blind ends. 

In some cases the thinning of the sole and enlarging of the 

44 
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opening on the solar aspect of the foot will give exit to the pus 
which has been burrowing upwards. 

It frequently happens that the sinuses do not extend deeply 
down below the horn, and in these cases a horizontal groove may 




KiG. 639.— Seat of Operation for Quittor. 

be made through the horn at a little below where the sinuses 
terminate. This groove or hollow should be about the size of 
half a walnut, and the horn must be pared down to the sensitive 
structures and the sinus exposed. Then a pointed iron, heated 
to a red or yellow heat, should be passed through from the groove 
upwards and out above the coronet, thus completely eradicating 
the sinus. 




Fig. 640.— Pointed Ikon for Quittor. 



In other cases it may be necessary to strip oft the horn from 
the seat of injury to the coronet, and lay open the sinuses. 

The animal must first have the horn pared thin at the sole ; 
then two deep grooves should be made through the wall, one on 
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either side of the piece it is intended to strip. Cocaine should 
then be injected into the region of the pastern, or the animal 
should be cast and placed under an anaesthetic. A tourniquet 
should be applied to the leg, then with a pair of pincers the piece 
of horn must be carefully torn off from the sensitive laminse, the 
horn being seized at the solar aspect and torn upwards towards 
the coronet, the greatest care being taken not to injure that 
important structure. 

All diseased tissue should be clipped or pared off, and each 
sinus opened up with a bistoury, so that it shall have an opening 
not only above the coronet, but one below. In many cases all 
the openings above the coronet may be made to have one common 
opening below. 

It often happens that the lateral cartilage becomes affected, 
and in these cases, after the horn has been removed, the coronet 
must be carefully detached from the underlying tissues, and 
when loose may be easily stretched out with a blunt hook, so as to 
expose the underlying cartilage. When this body is diseased, the 
affected portions are noticed to have altered in colour, and often 
to have a bluish or greenish hue ; the portions may be pared off 
with a special knife (Fig. 629). In other cases the cartilage may 
be so much diseased that it becomes necessary to completely cut 
off a part of it, and this is done with a knife or a pair of curved 
scissors. 

Occasionally it happens that the pedal bone is fractured, and I 
have frequently, after removing the horn as above, also removed 
the portion of bone, and had a successful termination to the case. 

Whatever be the nature of the operation, the after-treatment is 
much the same, and that is, render the wound thoroughly aseptic, 
apply antiseptic gauze, then lint, and finally bandages. Place the 
animal in the stable, and, if necessary, in slings. Do not remove 
the dressings for two or even three days, unless the animal becomes 
fevered and there is a smell from the wound. 

Seedy-Tob. 

It frequently happens that certain parts of the sensitive struc- 
tures in the hoof are indirectly pressed upon by the clips of the 
shoe, and as a result, though there is not an acute inflammation, 
there is a malsecretion of the horn from these sensitive parts, 
which causes a separation between the crust and the sensitive 
laminae. This horn is generally seen in a broken-down condition, 
dried, and somewhat like cheese, and is called ' seed.' 

As the pressure is most usually caused by the ioe-clip, the term 
' seedy-toe ' is aptly applied ; but we sometimes have it caused 
by the side-clips, yet the same term is employed. A Horse with 
seedy-toe is not necessarily lame, but only lame when the disease 
is very extensive. If he be lame, he will go on his heel, and 
there may be a bulging of the horn at the toe, and in tapping the 
hoof there with a hammer a resonant sound will be heard. 

44—2 
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When the shoe is taken off and the hoof pared at the toe, we 
usually find, after the removal of the first layer or two of horn 
with the drawing knife, that a quantity of 'seed' escapes, and 
leaves a space between the crust and the sensitive structures. 
This space may extend half-way up the hoof, and contain more 
or less of loose ' seed.' 

The treatment is to remove all the diseased horny matter, 
leaving nothing but healthy tissue, and to then fill up this cavity 
with tar and tow, replace the shoe, and avoid any further 
pressure from the clip by leaving it off, and using a clip, or clips, 
opposite healthy horn. 

In some cases it may be necessary to remove the sound crust 
of horn in front of the toe, even half-way up the hoof, so as to 
get at the bottom of the cavity. 

If the affection involve much hoof structure, we may, after the 
operation, blister the coronet and give a month's rest. 

This affection is sometimes due to an internal pressure from 
the exudate which occurs in laminitis or from some inherent 
cause, or may be due to the shoe being too narrow and all the 
pressure put on the outside crust. 



Canker 

Is a malignant disease of the foot of the Horse. It has several 
characteristics : 

1. It may arise without any seeming exciting cause, such as 

thrush or injuries. 

2. It is most intractable. 

3. It is accompanied by a colourless discharge, which pre- 

vents any firm cohesion of the horn fibres to one 
another, and has an odour of sulphuretted hydrogen. 

4. It tends to spread all over the foot from the sole to the 

coronet, and also to attack the other feet of the 
anim'al. 

This disease is seen in all classes of animals, but most fre- 
quently in well-bred, heavy Cart-Horses, and in those which 
have fleshy frogs and big, open feet. 

It usually commences in or near the frog, and is frequently 
secondary to an ordinary injury. In fact, many cases commence 
as injuries, and then from no known cause alter their character 
from the ordinary ones into the ones specified above. 

The disease spreads rapidly over the foot, and gives rise to 
considerable lameness. It spreads between the sensitive and 
horny tissue, and causes the latter to soften and become sponge- 
like, and bulging below it is found the sensitive layer greatly 
thickened, but not greatly congested. 

' Treatment of every description has been tried, with success in 
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some cases and failure in others, but the following lines should 
be followed : 

1. Treat the animal constitutionally with tonics, such as 

arsenic, and get it in godd, but not high, condition. 

2. Eemove all loose horn and all diseased non-vascular tissue 

possible. 

3. Apply dry dressings, such as iodoform and charcoal, 

boracic acid, chinosol, chalk, etc. ; then apply tow or 
cotton-wool, and, having a shoe on, keep the dressings 
in place with splints, as in Eig. 638. 

In two or three days the dressing may be carefully removed — 
not torn off nor soaked off, but pulled off as gently as possible ; 
then fresh dressing may be applied. If in taking off the dress- 
ing any loose tissue be noticed, it must be carefully removed. 
In some cases it may be necessary to strip the sole completely 
off, and then the animal must be placed under an anaesthetic, 
and the operation performed as on p. 671. (See Avulsion of the 
Sole.) 

Eecovery may occur after a few dressings, but frequently cases 
take months before the disease ceases to spread and healthy horn 
grows. 

Fbost-bite. <^-" 

In towns where car companies or other people throw salt on 
the streets to melt the ice or snow, these people seldom think 
that a freezing mixture is thereby formed, which, if it get as a 
splash on a Horse's leg or coronet, is very apt to cause a frost-bite. 

In some cases this mixture sticking to the foot is very apt to 
be rubbed off by the opposite fetlock when the Horse is in motion, 
and then there is a deposit of freezing mixture on one or both 
fetlocks, and if either fetlock be at all injured by ordinary 
brushing, it is in grave danger of being ' bitten.' 

Thfe symptoms are somewhat puzzjing, unless one is on the 
look-out for this particular affection. The animal within a very 
few minutes becomes intejnsely lame, so lame, in fact, that a 
fractured bone or a picked-up nail is at once suspected, but on 
examination nothing can at first be found. Within a few hours, 
on careful pressure with the fingers over all parts of the affected 
leg, the surgeon ultimately arrives at a most painful spot, which 
may be slightly moist and may have a bad odour. This is 
shortly followed by great swelling of the limb, and within a few 
days a dead piece of tissue is seen to be separating at the injured 
place. When this slough has come away, we can see a deep 
ulcer, sometimes with angry edges, and tending to increase in 
size and in depth ; but in others it has a healthy appearance, 
and rapidly heals. 

The commonest seats of frost-bite are just at the top of the 
coronet, in front of the foot, in the hollow of the heel, and on the 
inside of the fetlock-joint. The ' bite ' may only affect the skin. 
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but very often affects deeper tissues, and all ' bitten ' tissues being 
dead, they slough out, and leave an ulcer of varying depth. They 
may even extend into the neighbouring articulation, and rapidly 
cause death. 

Treatment. — At the onset of the disease the animal should 
receive a laxative and a sedative, and if it be in a hind limb it 
may be necessary to place the patient in slings. The leg must be 
fomented frequently for half an hour at a time, and in the water 
should be placed some poppy-heads and camomile flowers. As 
soon as the ' bite ' is located, the slough must be assisted away 
by poulticing with boiled turnip or bran ; these poultices may 
with advantage contain some antiseptic, such as chinosol or 
Jeyes' fluid. As soon as the slough has been removed, the animal 
is much relieved, and the fever and pain rapidly subside. After- 
wards the wound should be treated as an ordinary one. 
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Abdomen, operation, 67 
Abdomen, operations on, 276 

operations through floor of, 602 
puncture of, 456 
Abdominal region, inguinal posterior 
vertical section, 562 

(posterior), vertical and trans- 
verse section of, showing 
a portion of the sublum- 
bar, iliac, and prepubic 
re^ons of a Horse with the 
testes in the scrotum, 
556 
Abdominal vein (or mammary), bleed- 
ing from, 210 
viscera of Fowl, 482 
wall, operations on the, 361-392 
Abilgaard's method of hobbles, 33 
Abscess knife, 94 

of the saUvary glands, 308 
of the udder, 532 
Accidents during or after castration, 

576 
Accidents in caudal myotomy, 226 
in securing the Horse, 46 
in throwing the Horse, 46 
of blood-letting. See Blood-letting 
of neurotomy, 244 
to vertebral column, 49 
Actinomycotic deposit, 582 
Acupressure, 109 
Adhesive plasters, 112 
Alsace nose-ringand head-stall, 54, 55 
Amputation, circular, 284 
flap, 285 
oval, 28(3 
Amputation of part of limb, 246 
of the bladder, 473 
of the digit, 251 
of the ears, 252 
of the horns, 254 
of the horns of a Calf, 289, 290 
of the Horse's tail, 202 



Amputation of the limb, 246 
' of the penis, 477 

of the phalanges, 250 

of the teat, 536 

of the uterus, 521 
Amputations (circular, flap, oval or 

oblique), 245-256, 532, 536 
Anatomy as basis of surgery, 1 
Anaesthetic mixture, 66 
Aneesthetic spray apparatus, 70, 65 
Anaesthetics, 65 

local, 70 
Aneurism needle, 101, 117 
Ankyloblepharon, 644 
Anorchids, 583 
Antiseptics, 501 
Anus, 356, 357 

prolapsus of, 357 
Aponeurosis, 594 

Aponeurotomy, coraco-radial or anti- 
brachial, 228 

of fascia lata, 229 

tibial, 229 
Apposition of perinseal margins, 346 
Arnold's lithotrite, 467 

teeth shears, 235 
Arteriotomy, 211 
Artery forceps, 100, 112-115, 652 

glosso-facial, 

temporal, bleeding from, 211 
Arthrotom, 73 

Aiytanaoid cartilage, dissection of, 
421 
division of articular angle of, 

422 
excision of, 423 
incision of, 419 
Arytsenoidectomy, 415 
Ascites, 363 
Aspirator, 91, 108, 109, 362 

with escape tube, 456 
Asphyxia due to accident, 47 

dug to chloroform, 69 
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Atresia, 356 

of lachrymal sac, 651, 652 
Auditory apparatus, operations on, 

655 
Aural insufflator, 621, 623 
scbop, 619 
syringe, 623 
Auricular artery, posterior, bleeding 

from, 211 
Axe's lithotrity, 467 

Balling irons, 276 

Bandage, binocular, front view, 173 ; 
side view, 174 

double roll, 164 

ear, front view, 175 ; side view, 
176 

for Dogs, 145, 146 

forehead (compound), 169 ; side 
view, 170 

forehead (simple), 167 ; side view, 
168 

half -twist, 166 

manner of rolling, 165 

monocular, front view, 171 ; side 
view, 172 

of abdomen, 187 

of back, 181 

of breast, 189 

of croup, 182 

of elbow, 194, 195 

of forearm, 196 

of fractured scapula, 193 

of hip, 183 

of hock and shank, 201, 202 

of knee, 197 

of loins and croup, 182 

of mammae, 184, 185 

of perinaeum, 186 

of point of shoulder (applied), 
191 

of shoulder, 190-193 

of sides and front of neck, 179 

of stifle, 198 

of testicles, 184, 185 

of thigh, 199, 200 

of top of neck, 178 

of withers, 180 

single roll, 163 

spiral, 166 

throat, 177 
Bartlet'a tail support, 224 
Baujin's cattle probang, 349 
Bayer's electric lamp, 278 

laryngeal irrigator, 426 

mouth speculum, 270, 302 
Beach's ' Universal ' ecraseur, 178 
Beer's cataract knife, 598 

needle, 688 
Berlin method of hobbles, 34, 35 
Billroth's paracentesis trocar and can- 
nula, 442 



Bistournage of the Bull, 563-571 
Bistoury, 72, 68-71 
curved or cach6, 70 
probe-pointed, "71 
Towelling, 76 
Bladder, 444 

puncture of, 454 
Bleeding from the palate, 300 
Bleeding. See Blood-letting, 206, etc. 
Blepharostat, 639 
Blinders, 13 
Blindfolding, 10 
Blinkers, 13 

Blood-letting accidents : haemorrhage, 
215 
introduction of air into veins, 

215 
phlebitis, 215 
puncture of arteries, 214 
of bones, 214 
of nerves, 214 
of trachea, 214 
syncope, 215 
thrombosis, 216 
Bloodvessels, operations on, 206-216 
Bone-gouge, 262 

Bordonnat's dentated clamp, 383 
Boswell's ratchet gag, 274, 307 
Botryomyces, 579 
Botryomycosis, 579 

of udder, 532 
Bouley's lithotrite, 469 
molar forceps, 335 
Brace and bit trephine, or trepan, 262, 

294 
Brauer's gastrotome, 357 
Brogniez, ' Traits de Chirurgie Vet^ri- 

naire,' 1845, vi 
Brogniez's mouth speculum, 271, 
304 
odontritor, 321 
Brusasco's eye-protector for Dog, 580, 

581 
Bullet extractor, 292 

Thomassin's, 260, 292 
forceps with shifting blades, 291 
Bull-holder, 57 

Bursa Fabricii, destruction of, 516 
Butel's hippo-lasso, 21 

Calculi, 457, 458, 475 

Calf probang, 351 

Cambridge, Duke of, dedication to, iii 

Canal, lachrymal, obstruction of, 
652 

Canker, 686, 687 

Cannulas, 429 

Caponising of fowls, 616-619 

American method, 618 
Chinese method, 618 
effects of, on different breeds, 
619 
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Caponising of fowls, French method, 

617 
Oaruncula laohrymalis, 651 
Casting or throwing of a Horse, 25, etc. 

Hungarian method, 29 

Miles's method, 37 

Rarey's method, 27 

Rohard's method, 26, 21 

Russian method, 28 

Vatel's method, 28 
Castrating scissors for Lambs, 575 
Castration, 548, etc. 

by actual cautery, 572 

by clamp, 573 

by ligation of the spermatic blood- 
vessels, 571, 544 

by scraping the spermatic blood- 
vessels, 575 

by torsion, 567 

knife, 519 

Lapland method, 550 

of poultry, 515 

of the Bovine species, 606 

of the Canine species, 616 

of the Feline species, 616 

of the Goat, 608 

of the Porcine species, 615 

of the Sheep, 608, 612-615 

of the cryptorchid and anorohid 
Solipeds, 583 

phanerorchid, 552 
Castrator, ' Reliance,' 526, 527 

Huish-Blake, 528 
Cat, securing of, 64 
Cataract, 633-638 

discission, 633, 594 

depression and reclination, 685, 
595 

extraction, 636-638 

knife, 589, 598 

needle, 588 
Catheter, milking, 506 
Catheterism, 654 
Catbeterism of guttural sac, 404 
Caustic-holder, 127, 151 
Cauterisation, 97, 191 

in arresting haemorrhage, 97 

in puncturing, 192 

objective, 192 

penetrant, 192 

superficial, 184-192 
Cautery, actual, castration by, 572 
Chabert's operation for ' hyoverte- 

brotomy,' 406 
Champignon, or schirrhous cord, 564 
Chaput's intestinal sutures, 351, 370 
Charlier's forceps for ovariotomy, 
492 

knife for ovariotomy, 487-491 

method of ovariotomy, 498 

modified vaginal dilator, 495 

thimble for ovariotomy, 493 



Cbauveau, ' Comparative Anatomy of 
the Domesticated Animals,' 1873, vi 
Chinosol, 571 
ChinoBol or quinosol ointment, 534, 

571 
Chisel for molar teeth, 320 
Chisel, screw tooth, 823 

Sowing's, 322 
Chloroform, 53 

exhibition to Horse, 67, 68 
Choking, 

in Pigs, 321 
Clamp, castrating, 519-521 

castration by, 578 

curved, 535 

for castration by cautery, 545, 
546 

forceps, 536 

Wilkinson's, 522 
Clams or clamps, 370-372 
Cleft palate, 300 
Cocaine bottle, 576 

sprayer, 577 
Coccygeal region, 218 
Colin's method of ovariotomy, 504 

torsion forceps, 497 
Colomba, 644 

Combe's perforated clamps, 382 
Compress : square, long, triangular, 
cravat, Maltese cross, half Maltese 
cross, double - tailed, treble - tailed, 
graduated, perforated, 129, 130, 
153-162 
Compression, 88-110 
Cornea, paracentesis of, 629 
Covered operation for castration, 562, 

564 
Cowper's glands, 543 
Cow, transverse section of, 476 
Cox (Roalfe), use of chloroform, 66 

nose-cap, 67 
Cradle or necklet, 14 
Crawford's tooth shears, 329 
Cross-hobbles, 43, 41 
Crural hernia, 387 

myotomy, 226 
Cryptorchid, double, 589 
Cryptorchidism, 554, 555 

in Ass, 619 

in Bovine species, 620 

in Canine species, 620 

in Porcine species, 620 

abdominal, 588 

inguinal, 588, 589, 603 
Curette bullet extractor, 292 
Cystic catheterism, 451 
Cystocele, vaginal, 471 
Cystotome, 596 
Cystotomia perinealis, 456 
Cysts, 526 

of the eye, 638 
Czemy's suture, 368 
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Dacryocystitis, 652 
Danish method of hobbles, 33 
D'Arboval, ' Dictionuaire de Medecine, 
de Chirurgie, et d'Hygifene Veteri- 
naires,' 1874, vi 
Dedication to the Duke of Cambridge, 

iii 
Degive, ' Manuel de Medecine Opera- 
toire et Vet&inaire, ' 1880, vi 

quoted, 507 
Dermoid growths of the eye, 638 
Desmarre's eyelid detractor, 585 
Desmotomy, cervical, 239 

plantar, 239 
Dewar's ecraseur, 525 
DieckerhofE quoted, 47 
Dieffenbach's forceps, 132 
Dietrich's method of hobbles, 34 
Dieulafoy's aspirator, 91 
Digestive apparatus, operations on, 267 
Dilator, Charlier's, 484-486 

rectal or vaginal, 360, 377 

three-bladed, 459 
Docking machine, ordinary, 287 

improved, 288 
Dog, cropping ears, 

crural hernia, 387 

puncture in, 363 

specula, 275, 276 
Dog, method of securing, 64 
Dominick's mouth speculum, improved 

by Pflug, 269, 301 
Dossils, 128 

Drainage-tube, lithotomy, 453 
Drawing knife or searcher, 73 
Drawn nails, 683 
Dressing, 146-148 

forceps, 148 

Ear, cropping Horses', Dogs', 655 

external, wounds of, 659 
Ecraseur, 176, 177, 223-225 

Dewar's pattern, 525 

Miles's pattern, 525 

Robertson's pattern, 524 
Ectropium 

cicatricial, 651, 609, 610 
Edgar's tooth excisor, 328 
Electric lamp, 289, 314 
Electro-puncture, 193 
Emasculation. See Castration 
Empyema, 338, 339 
Encanthis, 651 
Enterectomy, 349-354 
Enterocentesis, 338-342 
Enterotomy, 343-346 
Eutropium 

forceps, 645 
Epiphora, 651 
Exomphaios. See Hernia 
Extraction of foreign bodies from 
wounds, 257 



Eye, accidents and wounds, 625 
extirpation- of, 639-541 
foreign bodies in, 627 
tumours and growths on, 638 

Eyelid retractor, Desmarre's, 585 
' spring,' 586 
spring for Dog, 587 

Eyelids, deformities of, 644 

Bye-protector, Brogniez's, 578 
Bruaasco's, for Dog, 580, 581 
with grating and dressing, 579 

Fallopian tube, 473 
Faraboeuf's broad retractor, 113 
Fasciae, operations on, 228 
Fearnley's bilateral mouth speculum, 

269, 299 
Fetlock, deformed, apparatus for, 219 
Filaria oculi, 630 

Fistula, cutaneous, of the lachrymal 
apparatus, 651 

of anus and rectum, 359-361 

of oesophagus, 326 

of vas deferens, 403 
Fleam, 87, 97 
Forceps, 74 

angular toothed, for Dog's ear, 
617 

blunt, 618 

entropium, 645 

Lister's artery, 652 

torsion, 108, 128 
Foreign bodies, extraction of, 258- 

266 
Fowl, eaponiaing of, 616-619 

genital organs of, 544, 516 

viscera of, 482-494 

Of. Poultry 
Fowls, castration of. See Caponising 

choking in, 321 
Fracture, 155-175 

of bones, 164 

of cranial bones, 163 

of forearm, 172 

of horns, 169, 210, 211 

of humerus, 172 

of inferior maxilla, 165-167, 207- 
209 

of nasal bones, 164 

apparatus for, 205, 206 

of orbital process, 164 

of prsemaxiUary bone, 165 

of posterior extremity, 173 
Fraenum of the tongue, 299 
Frick and Hauptuer's molar forceps, 

293, 336 
Frontal sinus, 398 
Frost-bite, 687 
Funiculitis, chronic, 579 

Gag, 16, 17. See Speculum 
Gag speculum for pig, 63 
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Gastro-hysterotomy, 522 
Grastrotome, Brauer's, 357 
Gaatrotomy in Sheep, 336, 337 
Gely'a suture, 365, 366 
Generative organs of Bitch, 478 

of Bull, 445 

of Cow, 448 

of Horse (vertioo-trausverse sec- 
tion), 512 
of female, 485 
Gerlach quoted, 53 
Glossotomy, 298 
Goat, 62 
Gourdon's 'Elements de Chirurgie 

Veterinaire,' 1854, vi 
Gowing's forceps, 337 

guarded tooth chisel, 322 

inter-annular trocar and cannula, 
439 
Graefe's cataract knife, 589 
Greswell's chloroform nose-cap, 69, 64 
Guillon's lithotrite, 468 
Gunther's guttural pouch catheter, 

404, 405 
Guttural sacs, 401 

Haemorrhage, 93-112 
Haemostasia, 93 
Heemostatics, chemical, 97 
physical, 96 
surgical, 98 
Haussmann's mouth speculum, 274, 308 
Head, securing of, 11-15 
Heifer's ovariotomy knife, 501 
Hering quoted on vertebral column 

accidents, 49 
' Handbuch der thierarztlichen Opera- 

tionslehre,' 1866, vi 
Hernia, crural, 387 

in castrated Pigs, 615 
inguinal, 375, 386, 387, 388 
interstitial inguinal, 386 
ligature in, 369 

compound, 369 
pelvic, 389 
perinasal, 388 
scrotal, 375 
umbilical, Metherell's steel clamp, 

385 
ventral, 373 
Herniotomy, 372 
Hippo-lasso, 21 
Hobbles, 29, 27, 30-32 

English, 41, 43, 38, 41 
Horns, amputation of, 254-266 
Horse, transverse section of, between 
last rib and anterior spinous process 
of ilium, 341 
Horse's head, section of, 405 
Hiibner's case of parotid fistula in 

Cow, 305 note 
Humanity of treatment, 9 



Hungarian method of casting a Horse, 
29 
of keeping a Horse quiet, 13 
Hyovertebrotomy, 405, 406, 407 
Hypersecretion, lachrymal, 651 
Hypospondylotomy, 405 
Hysterotomy, 522 
abdominal, 522 

Illuminating apparatus, 277 
Impactment, 313 
Incisions, 70-85 
Incisors, 280 

extraction, 281 

levelling, 280 

resection, 281 

forceps, 316 
Injections, detersive, 203, 204 

hypodermic or subcutaneous, 200 

intravenous, 200-202 

intra-tracheal, 202 

substitutive, 202 
Inoculation, 204, 205 
Intestinal graft, 369 
Intussusception, 355 
Iodoform, 384, 385 
Irrigator, nasal, 263 
Ischial urethrotomy, 456 

Jones's (Wharton) operation for ectro- 

pium, 651 
Joubert'a suture, 364 
Jugular, bleeding from, 207 

Keratonyxis, 635 

Keratophyllae 

Kramer's bivalve otoscope, 655 

Krieshaber, subcricoid tracheotomy 

suggested by, 435 
Klihn's teat forceps, 510 

Labat's case of parotid fistula, 305 
LabiEB, 485, 486 

Lachrymal apparatus, operations on, 
651 

sac, atresia of, 651 
opening of, 652 
La Cloture, double cryptorchid, sterility 

of, 589 
Lafosse, case of parotid fistula, 305 
Lampas, 300 
Lancet, 86, 87 
Laparo-rumenotomy, 329 

in Sheep, 335 
Laparo-ovariotomy, Mare, 511 

Cow, 511 

Sow, 512 
Laparotomy, 363, etc., 380, 381 

for cryptorchidism, 603 
Laryngeal hook, 417 

electric lamp, 409 

knife, long, 413 ; curved, 414 
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Laryngeal mucous membrane, suture 
of, 424, 425 
scissors, 411 
suture-needle, 416 
Laryngoscope, 397 
Laryngotomy, 412-414 
Larynx and trachea, 411-437 
Lecellier'a mouth-speculum, 270, 303 

tooth-chisel, 281 
Lembert's suture, 346 
Liautard quoted on emasculation of 

oryptorohids, 590 
Liebrich's ophthalmoscope, 583 
Ligature, 99-107. 

for castration of Lamb, 572 

needle, 559 

of the parotid duct, 305 

of intestinal hernia, 369 

silk, 563 
Limbs, securing of, 15-21 
Linea alba, 588 
Lipomata of the eye, 638 
Liquor ferri sesquichlorati, 97 

and lithotrity, 457-470 
Lithotomy, 460 

drainage-tube, 465 

forceps, 461 

in Bovines, 470 

in Canines, 470 

knife, 461, 456, 457 

recto- vesical, 469 ; in the Mare, 
469 

sound, 460 

staff, 458 
Lithotrite, 466, 467 (Arnold's) 
Longus vastus, anatomy of, 227 
Luxations, coxo-femoral, 154 

femoro-tibial, 155 

humero-radial, 153-158 

inferior maxilla, 152 

metacarpo-phalangeal, 154 

of the vertebrae, 153 

scapulo-humeral, 153 

Mackel's self-retaining speculum, 272, 

305 
Macqueen quoted, 367 
Mammae, 496, 530 

extirpation of, 530 
Marrel's method of emasculation, 589 
Mask, 13 

protective nasal, 293 
Maxillary sinus, 398 
Melanomata of the eye, 638 
Metherell's steel clamp, 385 
Metrotomy. See Hysterotomy, 520 
Middledorpf galvano-caustic removal 

of tumours, 178 
Miles's method of casting a Horse or a 
Colt, 34-37 
method of emasculating crypt- 
orchids, 590 



Milk duct, stenosis of, 535 
Milking syphon, 508 

tube, 507 
Molar tooth-key, 292, 534 
Molars, position in jaw, 332 

removal by retropulsion, 289 
by extraction, 291 
Molars, levelling, excision, and ex- 
traction of, 282-296 
Monorchid, inguinal, 588 

viciousness of, 589 and note 
Morot, case of parotid fistula, 305 note 
Mottet's case of parotid fistula, 305 

note 
Mouth-gag, 317, 345, 346 
Murphy's (enterotomy) button, 353, 

373 
Muscles, operations on, 217 
Myotomy, caudal, 217 

crural, 226 

coccygeal, 226 

methods, 265-269 

Nasal chamber, 399 

dUator, 392, 393 

irrigator, 263 

reflector, 394-396 
Necklet or cradle, 14 
Needle, exploring, 90 
Nerve-stretching, 245 
Nerves, 241-245 
Neurectomy, 241 
Neurotomy, plantar, 241 
Nitrate of silver, 97 
Norman method of casting a Horse, 

35 
Nose clamp, 57, 48-51 

punch, 58 

ring, 58, 52, 54, 55 
Nymphomania, 509 ' 

Oblique muscle, 594 
Odontritor of Broguiez, 321 
CEsophageal (English) forceps, 319, 
350 

catheterisation, 328 
OEsophagotomy, 321, 353 
(Esophagus, 352 

fistula of, 326 

rupture of, 327 

sacculated, 326 

stenosis of, 326 
Omphalocele. See Hernia 
Oophorectomy. See Ovariotomy 
Operations, classification of, 5 
Ophthalmoscope, 582 

Liebrich's, 583 

manner of using, 584 
Oroheotomia. See Castration, 548 
Otitis, 655 
Otoscope, 614 
Ovaries, operations on, 497-575 
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Ovariotomy, 497, etc. 

Ovary in Cow, 480, 481 
in Mare, 479 

Oviduct. See Fallopian tube 

Ox, transverse section of body between 
the last rib and anterior spinous 
process of the ilium, 331, 355 

Palate, 300-302 

operations on, 300 
Fauelectric rhinoscope and laryngo- 
scope, 396-399, 397, 398, 399 
Fanelectroscope, 399 
Paracentesis abdominis, 361 
Paralysis due to accident, 47 
Paraphimosis, 482 
Parotidal region, 343 
Parotid duct, 304, 305, 342 

glands, 306 
Penis of Dog, 449 

of Horse, 445, 446 

after amputation, 471 
amputation by ligature, 472 

of Ox, 447 
Perihaeum, puncture, 456 

rupture, 529 
Periosteotomy, 184, 230 

knife, 275 
Periosteum, operations ou, 228 
Peritoneum, 594 
Peritonitis, 582 
Perspiration, 43 
Pharynx, operations on, 311 
Phimosis, 482 
Phlebotomy, 206, etc. 
Pig, choking in, 321 

hernia in, 376 

securing, 63 
Pituitary membrane, 654 
Plasters, adhesive, 112 
Plat or cephalic vein, bleeding from, 

209 
Plugging, 99 

Polansky's vaginal speculum and di- 
lator, 504 
Polypi of the eye, 638 
Position (a) standing, 11 

(6) recumbent, 24 

(c) latericumbent, 44, 46 

{d) dorsicumbent, 26 
Poulton's intratracheal syringe, 440 
Poultry, 544 

castration of, 515, 502 

male genital organs, 516 
Poupart's ligament, 593 
Prambolini's case of parotid fistula, 

305 note 
Pravaz's syringe, 203 
Prepnbic and inguinal regions, 558 
Pritchard's steel clamp, 384 
Probangs, 315 
Prolapse of the anus, 357 



Prolapa of the large omentum, 577 

of the rectum, 357 
Prostate gland, 543, 544 
Psoas muscle, 599 
Pulley apparatus, 222 
Punctures, 86-92, 363 

Quittor, 683-685 

Raabe and Lunel's hippo-lasso, 21 

Uanula, 299 

Rarey's method of casting a horse, 

27 
Raymond's electric illuminator, 279 
Rectum, 356, 357 

<Jouble ligation of prolapsed in- 

vaginated, 358, 374 
prolapsus of, 507 
Renault's cannula, 480 
Reul's trocar and cannula for thoraco- 
centesis, 443 
Rhinoscope, 397 

Polansky and Sohindelka'a, 398 
Rigot's mouth speculum, 270, 300 
Robertson's tooth-shears, 326 
Rogers' mouth-speculum, 306 

suture, 371, 372 
Rumenotomy in Ox, Sheep, G-oat, etc., 
331-335 
in Sheep, trocar and cannula, 
356 
Russell's inguinal hernia clamp, 390 
Russian method of casting a Horse, 
28 

Sac, guttural, 404 

Salivary calculi, 302, 303 • 

fistulae, 304-308 

glands, 302-311 
abscess, 309 

tumours, 308-311 
Saphena vien, bleeding from, 209 
Sarcocele, 547 

Saw, amputating, 233, 282 
Scaling, 296 
Scalpel, 73, 73-75 

ordinary, 71, 66 
Scarification, 297 
Scirrhous cord, 564, 579 
Scissors, 73, 73-75 
Sclerotomy, 632 
Sclerotonyxis, 635 
Scraping the bloodvessels, castration by, 

575 
Scrotum, Bull, 543, 545, 546 
Securing animals, 9, 64 

the Dog and Cat, 64 

the Horse, 11-56 

the Ox, 56-61 

the Pig, 63 

the Sheep and Goat, 62-63 
Seedy-toe, 685, 686 



696 



INDEX. 



Setona, 193-200 

Sheep, castration of, 608, 612-615 

rumenotomy of, 331-335 

securing of, 62 
Side-Une, 16-21 

Silvestre's hsmostatio bandage, 95 
Sinuses, frontal, ethmoidal, sphenoidal, 

maxillary, 263, 295 
Sound for opening lachrymal sac, 651 
Spaying, 548 

Speculum, ordinary unilateral mouth- 
speculum, 67, 896 

ordinary circular mouth, 67, 297 
Spermatic cords, 511 

tumefaction of, 573 
SpUnts, Bourgelat's, etc., 171, 182, 

222 
Spooner's tracheotome, 428 
Spreader, 531 
Squinting, 654 
Staphyloraphy, 300 
Stewart's bivalve otoscope, 655 
Stockfleth's ' Handbook of Veterinary 
Surgery ' quoted, 592 

method of emasculating crypt- 
orchid Horses, 589 
Stomatosoope, 278 
Strabismus, 654 

scissors, 613 
Strangulation of intestines, 355 
Streptococci, 596 
Stuttgart method of hobbles, 32 
Subcriooid tracheotomy, 435 
Suppuration in bone, 266 
Surgery, veterinary, distinguished from 

veterinary method, 2 
Suspensory ligament, 599 
Suture forceps, Dieffenbach's, 132 

instrument, Captain Kussell's, 
115, 129 

needles, 130, 131, 133, 134 
perineal, 464 
Sutures, 113 

continuous or Glover's, 139 

dossiled, 144, 144 

interrupted, tying, 136 
tied, 137 

looped, 138 

of relaxation, 124 

quilled, 123, 143 

single-pin, 122, 142 

T, 124, 147 

tviristed, figure-of-eight, 140 
circular, 141 

uninterrupted, 139 

X, 124, 146 

zigzag, 123, 145 
Svfallowing, povfer of, in Horses, 

314 
Symblepharon, 645 
Syringe, 127, 149, 153 

aural, 623 



Table, operating, 55, 56, 46, 47 
Tail supports, 232, etc. 
Tarsorrhaphy, 645 
Toats, injuries of, 534, 536 
Teeth, operations on, 280-296 

of Horse, 280-295 

of Ox, 295 

of Dog, 296 
Tenaculum, 100, 116 
Tenotom, 230, 231 
Tenotomy, 234, 241 

anterior perforans, 234 

cunean, 237 

double flexor, 236 

in the Bird, 239 

in the Dog, 239 

perforatuB, 286 

plantar, 233 

posterior perforans, 235 

perineo-perlphalangeal, 236 

supercarpal, 232 

tarsal, 236 
Testicle-suspender, 546 
Testis or testicle, 513-515, 552 

and spermatic cords, 511 
Tetanus, 254 

Thimble for ovariotomy, 493 
Thompson's tooth-shears, 327 
Thoracocentesis, 437, 441-443 
Thorax, 437, 442 
Thrombus, 526 
Tongue, amputation of, 298 

depressor, 277 

Reynal's, 311 

operations on, 296-300 

removal of foreign bodies from, 297 
Tongue-tie, 299 
Tooth chisel, 315 

forceps. 530 

Lecellier's, 281 

rasp, 319 

saw, 324 
Torsion, 108, 109 

castration by, 567, 568 

forceps, 108, 127 

for castration of Lambs, 573 ; 

Australian, 674 
Bayer's, 539 

Renault and Delafond's, 540 
Robertson's, 537 
Togl's, fixed, 541 
movable, 542 
Williams's, 538 

of the ovarian ligament, 503 
Tourniquet, Field's, 94, 111 
Toussaint and Peuch, ' Precis de 

Chirurgie V6t&inaire,' 1876, vi 
Trachea, 411 

Tracheal region, anatomy of, 427 
Tracheotomy, 427, 428 
Tracheotomy-tubes, 429-432, 435- 
437 
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Transfusion of blood, 110, 112 
Travis, 22-24 

Ox, 60, 58 
Trephining or trepanation, 260-266 

of cranium, 262 

of frontal sinuses, 263, 295 

of nasal bones of Horse, 264 
of Ox, 264 
of Sheep, 264, 265 
Trocar and cannula, 90, 354 
Tumours, anal and rectal, 361 

bony, 183 

in bladder, 470 

in vagina, 525 

of udder, 532 

removal by excision, 175-178 
ligature, 178-182 
puncture, 183 
tearing, 183 
Tunica vaginalis, 389 
Tympanites, 320 

of the guttural pouch, 403 
Twitch, 2 

iron-hinged, 3, 5 

wood-hinged, 6 

Udder, section of, 483 

suspensory apparatus, 505 
Umbilical hernia, 367 
Uncipressure, 110 
Urethra, operation on, 475 
Urethral catheterisation, 45 
Urethrotomy, ischial, 456 
Uterus, 1, 2, 473, 475 (a) 

inversion of, 519 

laceration of, 519 

membranes of, 488 

operation on, 517 

torsion of, 519 



Yachetta's spring dilator, 412 
Vagina, 473, 474, 494 
occlusion of, 526 
operation on, 517 
prolapse of, 526 
rupture of, 526 
Vaginal speculum, 503 
Van Eaelst's method of emasculation, 

690 
Van Saymortier's method of emascula- 
tion, 590 
Varicocele, 547 
Varnell's unilateral mouth-speculum, 

269, 298 
Vas deferens, 48 
Vasectomy, 560 

Vatel's method of casting a Horse, 28 
Ventrifixation of uterus, 525 
Vertebral fracture and luxation, 47 
Vesiculse seminales, 543 
Viborg's operation for hyoverte- 
brotomy, 406 
ovariotomy-knife, 500 
triangle, 401 
Vigan's controlling apparatus for Oxen, 

56 
Vocal chord, separation from aryteenoid 

cartilage, 420 
Vnlsellum forceps, 415 

Waldon's fixation forceps, 631 
Weber's knife, 651 
Whartonian duct, fistula, 307 
Wolf's mouth-dilator, 309, 310 
Wolfner's suture, 367 
Wounds, bandaging and dressing, 126- 
148 

closure of, 112 

punctured, 391, 392 



THE END. 
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CURTIS. "Horses, Cattle, Sheep and Swine." The 

origin, history, Improvement, description,characteris- 
tics, merits, objections, etc. By Geo. W. Curtis, 
M.S.A. Superbly Illustrated. Cloth, $2 00; half 
2.75; haltmofocQO , , 3 §0 
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(*')DALBYMPLE. "Veterinary Obstetrics." A compen- 
dium for the use ol advanced students and Practi- 
tioners. By W. H. Dalrymple, M. K. C. V. S., 
principal of tiie Department of Veterinary Science in 
the Louisiana State University and A. & M. College; 
Veterinarian to the Louisiana State Bureau of 
Agriculture, and Agricultural Experiment Stations; 
Member of the United States Veterinary Medical 
Associations, etc. 8vo, cloth, illus 2 50 

DALZIEL. " The Fox Terrier." Illustrated. (Monographs 
on British Dogs) . By Hugh Dalziel 1 00 

— " The St. Bernard." Illustrated 1 00 

— "Tlie Diseases of Dogs." Their Pathology, Diagnosis 

and Treatment, with a dictionary of Canine Materia 
Medica. By Hugh Dalziel. 12mo, cloth 80 

— "Diseases of Horses." 12mo, cloth 100 

— "Breaking and Training Dogs." Being concise 

directions for the proper education of dogs, both 
for the field and for companions. Second edi- 
tion, revised and enlarged. Part I, by Pathfinder; 
Part II, by Hugh Dalziel. 12mo, cloth, illus ....2 60 

— " Tlie Collie.'' Its History, Points, and Breeding. By 

Hugh Dalziel. Illustrated, 8vo, cloth 1 00 

— "The Greyhound." 8vo, cloth, Illus 1 OO 

DANA. "Tables in Comparatire Phynology." By Prof. 
0. L. Dana, M.D 25 

DANCE. "Veterinary Tablet." Folded in cloth case. 
The tablet of A. A. Dance is a synopsis of the diseases 
of horses, cattle and dogs, with the causes, symptoms 
and cures 76 

DAY, "The Race-horse in Training." By Wm. Day, 
8vo 3 50 
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{*)DE BBUIN. "BoTine Obstetrics." By M. G. DeBruhi, 

Instruutor o£ Obstetrics at the State Veterinary 
School In Utrecht. Translated by W. E. A. Wyman, 
Professor of Veterinary Science at Clemson A. & M. 
College, and Veterinarian to the South Carolina 
Experiment Station. 
8vo, cloth, 382 pages, 77 Illustrations 5 00 

{Synopsis of the Essential Features of tbe Work 

1. Authorized translation. 

2. The only obstetrical work which Is up to date. 

3. Written by Europe's leading authority on the subject. 

4. Written by a man who has practiced the art a lifetime. 

5. Written by a man who, on account of his eminence as 
bovine practitioner and teacher of obstetrics, was selected 
bj; Prof. Dr. FrOhner and Prof. Dr. Bayer (Berlin and 
Vienna), to discuss bovine obstetrics, both practically and 
scientificaUy. 

6. The only work containing a thorough differential diag- 
nosis of ante and post partum diseases. 

7. The only work doing justice to modern obstetrical 
surgery and therapeutics. 

8. Written by a man whose practical suggestions revolu- 
tionized the teaching of veterinary obstetrics even in the 
great schools of Europe. 

9. The only work dealing fully with the now no longer 
obscure contagious and infectious diseases of calves. 

10. Absolutely original and no compilation. 

11. The. only work dealing fuUy with the difScult problem 
of teaching obstetrics in the colleges. 

12. The only work where the practical part is not over- 
shadowed by theory. 

... A veterinarian, particularly if his location brings him in 
contact with obstetrical practice, wlio makes any pretence toward 
being scientific and in possession of modern knowledge upon this 
subject, will not be without this excellent work, as it is really a very 
valuable treatise. It contains nearly 400 pages, numerous Illustrations, 
and is put together in Jenkins' best style. — Pro/. Boscoe B. BOX, in the 
Ame/rican Yete/rima/ry Review, Dec, 1901. 

In translating into English Professor De Bruin's excellent text- 
book on Bovine Obstetrics, Dr. Wyman has laid British and American 
veterinary surgeons and students under a debt of gratitude. The 
work represents the happy medium between the booklets which are 
adapted for cramming purposes by the student, and the ponderous 
tomes which, although useful to the teacher, are not exactly suited 
to the requirements of the everyday practitioner ... It contains 
seventy-seven excellent illustrations . . . Both translator and pu- 
blisher have done their work In a way that deserves praise, and we 
can strongly recommend the work to veterinary students and practi- 
tioners. — Tfte Journal of Comparative Pathology amd Therapeutics, 
December, 1901. 

See also " Wyman," 
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(')DOLLAR. "A Surgical Operating Table for the 
Horse." By Jno. A. W. Dollar, M.K.O.V.S 90 

(*)— " Clinical Teterinary Medicine and Surgery." By P. J. 

Cadlot. Translated, edited, and supplemented with 
49 new articles and 34 illustrations by Jno. A. W. 
Dollar, M.R.C.V.S. Eoyal Svo, 619 pages, 94 blaclc 
and white illustrations 5 25 

... This work, containing as it does the ripe exper- 
ience of the author, who may be considered one of the 
foremost sureeons and clinic^ians of the day, contains a 
vast amount of exact scientiflo information of the utmost 
value to the busy worliaday practitiooei-, while for the 
student of either human or oompa ative medicine, no 
better book could be placed in their hands, that will give 
them a clear insieht into the many intricate problems 
with which they are dally confronted. . . .—American 
Vetermarv Review, New York, August, 1901. 

(*)— "A Hand-book of Horse-Slioeing," with introductory 
chapters on. the anatomy and physiology of the 
horse's foot. By Jno. A. W. Dollar, M.R.C.V.S., 
translator and editor of Holler's " Veterinary Sur- 
gery," "An Atlas of Veterinary Surgical Operations," 
etc. ; with the collaboration of Albert Wheatley, 
F.B.C.V.S. Svo, cloth, 433 pp., 406 iUustrations . .4.75 



DUN. " Veterinary Medicines." By Finlay Dun, V.S. New 
revised and enlarged English edition. Svo, cloth. 3 75 

DWYEB. ''Seats and Saddles." Bits and Bitting, 
Draught and Harness and the Prevention and Cure of 
Restiveness in Horses. By Francis Dwyer. Illus- 
trated. 1 vol., 12mo, cloth, gilt 1 50 

FLEMING. "Veterinary Obstetrics." Including the 
Accidents and Diseases incldentto Pregnancy, Parturi- 
tion, and the early Age in Domesticated Animals, 
By Geo. Fleming, F.R.C.V.S. With 212 illustrations. 
New edUion revised, 226 illustrations, 758 pages. ..6 26 
773 pages, 8vo, cloth (old edition) 3 60 
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FLEMING, "Operative Veterinary Surgery." Part I, by 
Dr. Geo. Fleming, M.R.O.V.S. This valuable work, 
the most practical treatise yet issued on the 
subject in the English language, is devoted to the 
common operations of Veterinary Surgery; and the 
concise descriptions and directions of the text are illus- 
trated with numerous wood engravings. 8vo,cloth.2 75 
{Second volume in preparation, to be ready March, 1902). 

— "Tuberculosis." From a Sanitary and Pathological Point 

of View. By Geo. Fleming, F.E.O.V.S 26 

— " The Contagious Diseases of Animals." Their influence on 

the wealth and health of nations. 12mo, paper. . . .25 

— " Human and Animal VariolsB." A Study in Comparative 

Pathology. Paper 25 

— "Animal Plagues." Their History, Nature, and 

Prevention, By George Fleming, F. E. C. V. S., etc. 
First Series. 8vo, cloth, $6.00; Second Series. 
8vo, cloth 3 GO 

— "Roaring in Horses." By Dr. George Fleming, 

F.E C.V.8. A treatise on this peculiar disorder 
of the Horse, indicating its method of treatment 
and curability. 8vo, cloth, with col. plates 1 50 

FLEMING-NEUMANN. "Parasites and Parasitic 
Diseases of the Domesticated Animals." A work 
which the students of human or veterinary medi- 
cine, the sanitarian, agriculturist or breeder or rearer 
of animals, may refer for full information regarding 
the external and internal Parasites — vegetable and 
animal — which attack various species of Domestic 
Animals. A Treatise by L. G. Neumann, Professor 
at the National Veterinary School of Toulouse. 
Translated and edited by George Fleming, 0. B., L.L. 
D.,F.E.O.V.S. 873 pages, 365 illustrations, cloth.7 60 
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ORES SWELL. "The Diseases and Disorders of th* 
Ox." By George Gresswell, B.A. With Notes by 
James B. Gresswell. Crown, 8vo, cloth, 111 us.... 3 60 

— " Diseases and Disorders of tlie Horse." By Albert, James 

B. and George Gresswell. Crown, Svo.illus., cloth. 1 75 

— "Veterinary Pliarmacology and Therapeutics." By 

James B. Gresswell, P.K.C.V.S. 16mo, cloth . . .1 60 

— " The Bovine Prescriber." For the use of Veterina- 

rians and Veterinary Students. By James B. and 
Albert Gresswell, M.R.C.V.S Cloth 75 

— "The Eqnine Hospital Prescriber." For the use of Veter- 

inary Practitioners and Students. By Drs. James 
B. and Albert Gresswell, M.K.C.V.S. Cloth 75 

— "Veterinary Pharmacopaeia, Materia Medica and 

Therapeutics." By George and Charles Gresswell, 
with descriptions and physiological actions of medi- 
cines. By Albert Gresswell. Crown, 8vo, cloth.. 2 75 

— Manual of "The Theory and Practice of Equine Medicine." 

By James B. Gresswell, F.R.C.V.S., and Albert 
Gresswell, M.E.C.V.S., second edition, enlarged, 
8vo, cloth 2 75 

GOTTHEIL. «A Manual of General Histology." 

By Wm. S. Gottheil, M.D., Professor of Pathology in 
the American Veterinary College, New York; etc., etc. 
Histology is the basis of the physician's art, as 
Anatomy is the foundation of the surgeon's science. 
Only by knowing the processes of life can we under- 
stand the changes of disease and the action of remedies ; 
as the architect must know his building materials, so 
must the practitioner of medicine know the intimate 
structure of the body. To present this knowledge in 
an accessible and simple form has been the author's 
task. 8vo., cloth, 118 pages, folly illustrated. . ..1 00 
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HASSLOCH. " A Compend of Yeterinary Materia Medica 
and Therapeutics." By Dr. A. C. Hassloch, V.S., 
Lecturer on Materia Medlca and Therapeutics, and 
Professor of Veterinary Bentistry at tlie New Yorli 
College of Veterinary Surgeons and Sciiool of Compa- 
rative Medicine, N. Y. 12mo, cloth, 235 pages . .1 50 



HEATLEY. " The Stock OTrner's (Juide." A handy Medi- 
cal Treatise for every man who owns an ox or cow. 
By George S. Heatley, M.E.C.V. 12mo, cloth.. .1 25 

— "The Horse Owner's Safeguai'd." A handy Medical 

Guide for every Horse Owner. 12mo, cloth 1 BO 

— " Practical Veterinary Remedies." 12mo, cloth 1 00 



mill,, "The Management and Diseases of the Dog." 

Containing full instructions for Breeding, Bearing and 
Kenneling Dogs. Their Different Diseases. How to 
detect and how to cure them. Their Medicines, and 
the doses in which they can be safely administered. 
By J. Woodroife Hill, F.E.C.V.S. 12mo, cloth, extra 
fully illustrated 2 00 

(•)— "The Diseases of the Cat." By J. Woodroffe Hill, F.E. 
C. V.S. 12mo, cloth, illustrated 1 25 

Written from the experience of many years' prac- 
tice and close pathological research into the maladies 
to which our doitiestioated feline friends are liable — a 
subject which it must be admitted has not found not 
prominence ia veterinary literature to which it is 
undoubtedly entitled. 

aiNEBAUCH. "Veterinary Dental Surgery." For the 

use of Students, Practitioners and Stockmen. 

12mo, cloth, illustrated 3 00 

Sheep a 76 
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"HO ABE. "A. Manual of Veterinary Therapeutics and 
Pharmacology." By E. Wallis Hoare, F.K.C.V.S. 
12mo, cloth, 566 pages 2 75 

"Deserves a good place in the libraries ol all veterina- 
rians. * * * Cannot help but be of the greatest assist- 
ance to the young veterinarian and the every day busy 
practitioner."— Amerioora Veterinany Beeiew. 



OHOBDAY. " Canine and Feline Surgery." By Frederick 
T. G. Hobday, F.R.C.V.S,, Professor in Charge of the 
Free Out-Patients' Clinique at the Eoyal Veterinary 
College, London, The work contains 76 illustrations 
in the text. Demy 8vo, 152 pp., full-bound cloth .2 00 



{")HUNTIlfG. The Art of Horse-shoeing. A manual 
for Farriers. By William Hunting, F.E.C.V.S., edi- 
tor of the Vetermary Record, ex-presldentof theKoyal 
College of Veterinary Surgeons. 8vo, cloth, with 
nearly 100 illustrations 1 00 



(;)trENKIN8. " Model of the Horse." 10 00 

(See Banham). 



{")KOBEBT. "Practical Toxicology for Physicians and 
Students." By Professor Dr. Budolph Kobert, 
Medical Director of. Dr. Brehmer's Sanitarium for 
Pulmonary Diseases at Goerbersderf in Silesia (Prus- 
sia), late Director of the Pharmacological Institute, 
Dorpat, Uussia. Translated and edited by L. H. 
Friedburg, Ph.D. Authorized Edition. 8vo, cloth.2 50 



KOCH. "Etiology of Tuberculosis." By Dr. R. Koch. 
Translated by T. Saure. 8vo, cloth 1 00 



1^ Petertnary Catalogue of WUHam li. Jenkins 



KEATING. "A. New Unabridged Pronounring Diction- 
ary of Jledicine. " By John M. Seating, M. D. , LL. D. , 
Henry Hamilton and others. A voluminous and 
exhaustive hand-book of Medical and scientific 
terminology with Phonetic Pronunciation, Accentu- 
ation, Etymology, etc. With an appendix containing 
Important tables of Bacilli, Microcci Leucomaines, 
Ptomaines ; Drugs and Materials used in Antiseptic 
Surgery; Poisons and their antidotes: Weights and 
Measures; Themometer Scales; New 0£9cinal and 
Unoflacinal Drugs, etc., etc. 8vo, 818 pages 5 00 

LAMBEMT. "The tJerm Theory of Disease." 

Bearing upon the health and welfare of man and the 
domesticated animals. By James Lambert, F.B.C.V.S. 
8vo. paper 25 



LA W. " Farmers' Veterinary Adviser." A Guide to the 
Prevention and Treatment of Disease in Domestic 
Animals. By Prof. James Law. Illus., 8vo, cloth. 5 00 



DLEGGE. "Cattle Tuberculosis." A Practical Guide 
to the Parmer, Butcher and Meat Inspector. By T,M. 
Legge, M.A,, M.D., D.P.H., Secretary of the Koyal 
Commission on Tuberculosis, 1896-98; author of 
" Public Health in European Capitals," and " Harold 
Sessions, F.K.C.V.S." Cloth 1 00 



LIA UTASD. " Manual of Operative Veterinary Surgery " 

By A. Liautard, M. D., V.M., Principal and Professor 
of Anatomy, Surgery, Sanitary Medicine and Juris- 
prudence in the American Veterinary College; 
Chevalier du Merite Agricole de Prance, Honorary 
Fellow of the Koyal College of Veterinary Surgeons 
(London), etc., etc. 8vo, cloth, 786 pages and nearly 
600 illustrations 6 00 
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LIAUTARD, "Median Neurotomy in the Treatment of 
Chronic Tendinitis and Periostosis of the Fetlock." 

By C. Pellerin, late Kepetitor of Clinic and Surgery to 
the Altort Veterinary School. Translated with addi- 
tional facts relating to it, by Prof. A. Liautard, M.D., 
V.M. 

Having rendered good results when performed by 
himself, the author believes the operation, which 
consists in dividing the cubito-plantar nerve and in 
excising a portion of the peripherical end, the means 
of improving the conditions, and consequently the 
values of many apparently doomed animals. Agricul- 
ture in particular will be benefited. 

The work is divided into two parts. The first covers 
the study of Median Neurotomy itself ; the second, 
the exact relations of the facts as observed by the 
author. Svo., boards 1 00 

(*)— "Animal Castration." A concise and practical Treatise 
on the Castration of the Domestic Animals. The 
only work on the subject in the English language. 
Illustrated with 52 cuts. A new revised and enlarged 
edition, 1902. 12mo, cloth 2 00 

— "Tade Mecum of Equine Anatomy." By A. Liautard, 

M.D.V.S. Dean of the American Veterinary College, 
12mo. cloth. New edition, with illustrations 2 00 

— " Translation of Znndel on the Horse's Foot." Cloth . . 2 00 

— " HoTT to Tell the Age of the Domestic Animal." By 

Dr. A. Liautard, M.D., V.S. Profusely illustrated. 
12mo, cloth 50 

— "Ob the Lameness of Horses." By A. Liautard, 

M.D.,V.S 2 60 

See also "Cadiot's Surgery." 

(*)— "A Treatise on Yeterinary Therapeutics of the Domestic 
Animals," (See Cadjot.) 
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LONG. "Book of the Pig." Its selection, Breeding, 
Feeding and Management. 8vo, cloth 4 26 

{**)LOWE. "Breeding Racehorses by the Figure 
System." Compiled by the late 0. Bruce Lowe. 
Edite<l by William Allison, " The Special Commis- 
sioner," London Sportsman, Hon. Secretary Sporting 
League, and Manager of the International Horse 
Agency and Exchange. With numerous fine illustra- 
tions of celebrated horses. Quarto, cloth 7 50 

LUDLOW. " Science in the Stable "; or How a Horse can 
be Kept in Perfect Health and be Used Without 
Shoes, in Harness or under the Saddle. With the 
Reason Why. Second American Edition. Enlarged 
and Exemplified. By Jacob E. Ludlow, M.D. Late 
Staff Surgeon, U. S, Army. Paper, 166 pages 50 

LUPTON. "Horses: Sound and Unsound," with 
Law relating to Sales and Warranty. By J. Irvine 
Lupton, F.R.C.V.S. 8vo, cloth, illustrated 1 25 

— " The Horse." As he Was, as he Is, and as he Ought to Be. 
By J. I. Lupton, F.R.C.V.S. Illus., Crown, 8vo. .1 40 

MAGNEB,. " Facts for Horse Owners." By D. Magner. 

Upwards of 1,000 pages, illustrated with 900 engrav- 
ings. 8vo, leather binding 7 60 

MATHER. "The Illustrated Horse Doctor." An 

accurate and detailed account of the Various Diseases 
to which the Equine Race is subject ; together with the 
latest mode of Treatment, and all the Requisite Pre- 
scriptions written in plain English. By E. Edward 
Mayhew, M.R.C.V.8. Illustrated. Entirely new 
eiljtion, 8vo, cloth , , ig 75 
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McBMIDE. "Anatomical Outlines of the Horsie." 

12mo, oloth. Bedaced to 1 50 

McCOMBUE. "Cattle and Cattle Breeders." Cloth 1 00 

WFADTEJLN. "Anatomy of the Horse." A Dis- 
section Guide. By J. M. M'Fadyean, M.E.C.V.S. 

8vo, oloth 5 50 

This book is intended for Veterinary students, and 
offers to them in its 48 full-page colored plates numer- 
ous other engravings and excellent text, the most 
valuable and practical aid in the study of Veterinary 
Anatomy, especially in the dissecting room. 

— " ComparatiTe Anatomy of the Domesticated Animals." 

By J. MTadyean. Profusely illustrated, and to be 
issued iu two parts. 

Part I— Osteology, ready. Paper, 2.50; oloth 2.75 

(Part II in preparation.) 



MILLS. "How to Keep a Dog in the City." By 

Wesley Mills, M.D., V.S. It tells how to choose, 
manage, house, feed, educate the pup, how to keep him 
clean, and teach him cleanliness. Paper 25 



MOSSELMAN-LIENAUX. "Veterinary Microbio- 
logy." By Professors Mosselman and Lienaux, 
Nat. Veterinary College, Oureghem, Belgium. Trans- 
lated and edited by R. K. Dinwiddle, Professor of 
Veterinary Science, College of Agriculture, Arkansas 
State University. 12mo, cloth, 342 pages 2 00 



MOBETON. " On Horse-breaking." 12mo, cl 60 
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MOLLEB. "Operatiye Veterinary Surgery." By Profes- 
sor Dr. H. MoUer, Berlin. Translated and edited 
from the 2nd edition, enlarged and improved, by 
John A. W. Dollar, M.K.C.S. 

Prof. MoUer's work presents the most recent and 
complete exposition of the Principles and Practice of 
Veterinary Surgery, and is the standard tesct-book on the 
subject throughout Germany. 

Many subjects ignored in previous treatises on 
Veterinary Surgery here receive full consideration, 
while the better known are presented under new and 
suggestive aspects. 

As Prof. MoUer's work represents not only his 
own opinions and practice, but those of the best 
Veterinary Surgeons of various countries, the trans- 
lation cannot fail to be of signal service to American 
and British Veterinarians and to Students of Veter- 
inary and Comparative Surgery. 
1 vol., 8vo. 722 pages, 112 illustrations 5 25 



KOCABD. " TJie Animal Tuberculoses, and tlieir Relation 
to Human Tuberculosis." By Ed. Nocard, Prof, of the 
Alfort Veterinary College. Translated by H. Scurfield, 
M.D. Ed., Ph. Camb. ]2mo, cloth, 143 pages. . . .1 00 
Perhaps the chief interest to doctors of human 
medicine in Professor Nocard's book lies in the 
demonstration of the small part played by heredity, 
and the great part played by contagion in the propa- 
gation of bovine tuberculosis. It seems not- unreason- 
able to suppose that the same is the case for human 
tuberculosis, and that, if the children of tuberculosis 
parents were protected from infection by cohabitation 
or ingestion, the importance of heredity as a cause of 
the disease, or even of the predisposition to it, would 
dwindle away into Insigniflcanoe. 

PEGLEB., "Tbe Book of tUe Goat," 12mo, cloth I 76 
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PELLERIN. "Median Neurotomy in tlie Treatment 
of Chronic Tendinitis and Feriostosis of the Fetloclc." 

By C. PoUeriii, late repetitor of Clinic and Surgery to 
the Alfort Veterinary School. Translated, with Addi- 
tional Tacts Kelal lug to It, by Prof. A. Llautard, M.D., 

V.il. 8vo, boards, illustrated 1 00 

See also " Liaulard." 



PETERS. " A Tuberculous Herd— Test Tfith Tuber- 
culin." By Austin Peters, M. B. 0. V. S., Chief 
Inspector ot Cattle for the New York State Board of 
Health during the winter ot 1892-93. Pamphlet 25 



{*)PFEIFFER - WILLIAMS. " A Course of Surgical 
Operations for Veterinary Students and Practi- 
tioners." By W. Pfeiffer, Assistant in the Surgical 
Clinic of the Veterinary High School in Berlin, and 
W. L. Williams, V.S., Professor of Surgery in the 
Kew York State Veterinary College, Cornell Univer- 
sity, Ithaca, N. Y. 
With 42 illustrations, 12mo, cloth 1 25 

A concise description of the more common major 
surgical operations, designed as a laboratory guide in 
surgical exercises for veterinary students and as a 
ready reference for practitioners in surgical opera- 
tions. Based upon a translation of Dr. Pfeiffer's 
" Operations-Oursus," embodying the experience of 
Dr. Pfeiffer and Prof. Dr. FrShner in the Berlin 
Veterinary School. With numerous annotations there 
have been added many of the newer, largely distinc- 
tively American, operations. 



REYNOLD. "Breeding and Management of Draught 
Horses." 8vo, cloth 1 4U 
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ROBEROE. " The Foot of the Horse," or Lameness 
and all Diseases of the Feet traced to an Unbalanced 
Foot Bone, prevented or cured by balancing the foot. 
By David Eoberge. 8vo, cloth 5 00 



{")SEWEIj1j. "The Examination of Horses as to Sound- 
ness and Selection as to Purchase." By Edward 
Sewell, M.K.C.V.S.L. 8vo, paper 1 £0 

...V It is a grea$; advantage to the business man to 
know something: ot the elements of law. and nobody 
ought either to buy or own a horse who does not know 
something about the animal. That something this book 

gives, and gives in a thoroughly excellent way 

Our Animal Friends, November, 1898. 



SMITH. "A Manual of Veterinary Physiology." By 

Veterinary Captain F. Smith, M.E.O.V.S. Author of 
" A Manual of Veterinary Hygiene." 

Throughout this manual the object has been to con- 
dense the information as much as possible. The 
broad facts of the sciences are stated so as to render 
them of use to the student and practitioner. In this 
second edition— rewritten — the whole ot the Nervous 
System has been revised, a new chapter dealing with 
the Development of the Ovum has been added together 
with many additional facts and illustrations. About 
one hundred additional pages are given. Second 
edition, revised and enlarged, with additional illus- 
trations 3 75 

— "Manual of Veterinary Hygiene." 2nd edition, revised. 
Crown, 8vo, cloth 3 25 



{")STItANGEWAT. "Veterinary Anatomy." Edited by 
I. Vaughan, F.L.S., M.E.CV.S. New edition revised, 
with several Jivindred illustr^tiops. 8vo, cloth, , . .5 00 
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(")SUSSDOBF. "Large Colored Wall Diagrams." By 

Prof. Sussdorf, M.D. (of Gottingen). Text translated 
by Prof. W. Owen Williams, of the New Veterinary 
College, Edinburgh. Size, 44 inches by 30 inches. 

1.— Horse. 4.— Ox. 

2.— Mare. 5.— Boar and Sow. 

3.— Cow. 6.— Dog and Bitch. 

Shewing the position of the viscera in the large 
cavities of the body. 

Price, unmounted 1 75 each 

" mounted on linen, with roller 3 50 " 



DV AN MATER. " A Text Book of Veterinarj Oph- 
thalmology." By George G. Van Mater, M.D., 
D.V.S., Professor of Ophthalmology in the American 
Veterinary College ; Oculist and Aurist to St. Martha's 
Sanitarium and Dispensary; Consulting Eye and Ear 
Surgeon to the Twenty-sixth Ward Dispensary ; Eye 
and Ear Surgeon, Brooklyn Eastern District Dispen- 
sary, etc. Illustrated by one chromo lithograph plate 
and seventy-one engravings. 
8vo cloth 3 00 



VETEBllTARY DIAGRAMS in Tabular Form. 
Size, 28J in. x 22 inches. Price per set of five 4 75 

No. 1. "The External Form and Elementary Ana- 
tomy of the Horse." Eight colored illustrations — 
1. External regions ; 2. Skeleton ; 3. Muscles (Superior 
Layer) ; 4. Muscles (Deep Layer) ; 5. Bespiratory Ap- 
paratus ; 6. Digestive Apparatus ; 7. Circulatory Ap- 
paratus ; 8. Nerve Apparatus ; with letter-press descrip- 
tion 1 28 
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VETERINARY DIJiGltAMS.—CoiAirm&A. 

No. 2. " The Age of Domestic Animals." Forty-two 
figures illustratiDg the structure of the teeth, indicat- 
ing the Age of the Horse, Ox, Sheep, and Dog, with 
full description 75 



No. 3. "The Unsoundness and Defects of the Horse." 

Fifty figures illustrating— 1. The Defects of Confor- 
mation ; 2. Defects of Position ; 3. Infirmities or Signs 
of Disease ; 4. Unsoundnesses ; 6. Defects of the Foot ; 
with full description 75 



No. 4. "The Shoeing of the Horse, Mule and Ox." 

Fifty figures descriptive of the Anatomy and Physio- 
logy of the Foot and of Horse-shoeing. 75 



Ko. 5. "The Elementary Anatomy, Points, and But> 
Cher's Joints of the Ox." Ten colored illustrations 
— 1. Skeleton; 2. Nervous System: 3. Digestive 
System (Eight Side); 4. Respiratory System ; 6. Points 
of a Fat Ox ; 6. Muscular System ; 7. Vascular System ; 
8. Digestive System (Lett Side) ; 9. Butcher's Sections 
of a Calf ; 10. Butcher's Sections of an Ox ; with full 
description 1 25 



WALLET. "Four Borine Scourges." (Pleuro-Pneumonia, 
Foot and Mouth Disease, Cattle Plague and 
Tubercle.) With an Appendix on the Inspection 
of Live Animals and Meat. 
Illustrated, 4to, cloth 6 40 
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fFALLEY. "A Practical Guide to Meat Inspection." By 

Thomas Walley, M.K.C.V.S., formerly principal of 
the Edinburgh Boyal (Dick) Veterinary College ; Pro- 
fessor of Veterinary Medicine and Surgery, etc. 
Fourth Edition, 1902, thoroughly revised and enlarged 
by Stewart Stockman, M.R.C.V.S., Professor of 
Pathology, Lecturer on Hygiene and Meat Inspection 
at Dick Veterinary College, Edinburgh. 
12mo, cloth, with 45 colored illus., 295 pages 3 00 

An experience of over 30 years in his profession 
and a long official connection (some sixteen years) 
with Edinburgh Abattoirs have enabled the author to 
gather a large store of information on the subject, 
which he has embodied in his book. Dr. Walley's opi- 
nions are regarded as the highest authority on Meat 
Inspection. 



WILLIAMS. "Principles and Practice of Teterinary 
Medicine." New author's edition, entirely revised 
and illustrated with numerous plain and colored 
plates. By W. Williams, M.K.O.V.S. 
8vo., cloth 6 00 



— "Principles and Practice of Veterinary Surgery." New 

author's edition, entirely revised and Illustrated 
with numerous plain and colored plates. By W. 
Williams, M.K.O.V.S. 
8vo, cloth 6 00 



OWILLLAMS • PFEIFFER. "A Course of Surgical 
Operations for Veterinary Students and Practi- 
tioners." By W. Pfeiffer and W. L. Williams, V.S. 
With 42 illustrations, 12mo, cloth 1 25 

See also "I^eiffer- Williams." 
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THE MOST COMPLETE, PROGRESSIVE AND 
SCIENTIFIC BOOK ON THE SUBJECT IN 
THE ENGLISH LANGUAGE 

(') WINSLO W. "Veterinary Materia Medica and Tlierapen- 

tics," By Kenelm Winslow, B.A.S., M.D.V., M.D., 
(Harv.); Assistant Professor of Therapeutics in tlie 
Veterinary School of Harvard University ; Fellow of 
tiie Massachusetts Medical Society ; Surgeon to the 
Newton Hospital, etc. 

Second Edition Revised, 1902. 

8vo, cloth, 750 pages 6 00 

Your letter received and I am pleased to know that we 
are to have an American Materia Medica.— J. S. Wattles, 
Sr., M.D., D.V.S., The Western Veterinary College, Kansas 
City, Mo. March 19th, 1901. 

. . . Am delighted with it. It is remarkably correct, 
complete and up to date and is hound to supersede any 
other work on the same subject heretofore before the pro- 
fession. ^ 

No practitioner's library is complete without it and it 
will be indispensable for students, as it does away with the 
necessity of their having a number of collateral books on the 
subject. 

It will be adopted as the text book in the Chicago Veter- 
inary College.— Dr. E. L. Qaitman, Chicago Veterinary 
College. June 25th, 1901. 

. . . The book is of admirable merit and full of valuable 
information from beginning to end, very explicit, rich and 
interesting, and should be in the hands of every student as 
well as practitioner of the art of Veterinary Medicine. — 
Thurston MiUer, M.D., Professor of Materia Medica, Thera- 
peutics and Chemistry, San Francisco Veterinary College. 
July 8th, 1901. 

... I have found the book very satisfactory as a 
reference book to be used in connection with lectures. . . 
—Dr. W. A. Lamdacre, College of Pharmacy, Ohio State 
University. August 6th, 1901. 
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I consider it the only work on materia medlca and thera- 
peutics suitable to the American veterinary practitioner. 
It deserves a wide distribution among veterinarians. I have 
recommended it to my students. —John J. Bepp, V.M.D., Iowa 
State College, Ames, Iowa, Oct. 29th, 1901. 

This latest work on veterinary materia medica is a hand- 
somely bound and printed book . . . and we can recom- 
mend it as an advantageous addition to any veterinary 
library, but much more a hook lor the practitioner of 
experience.— Tfte Veteri/nary Journal, October, 1901. 

The ileld of veterinary materia medlca has never been 
filled to the extent that the importance of the subject 
demanded, and, while all other branches of veterinary 
science have had numerous contributions from American 
authors, that of medicine and therapeutics has never 
received the compliment of a presumptuous text-book, 
veterinary posology being about the extent of the efforts 
put forth. The excellent work by Finlay Dun has been 
our only guide, and it would be a rather reckless assertion 
to claim that this treatise was well adapted to the needs of 
the present generation of American veterinarians. In Eng- 
land, it may be a satisfying compendium of therapeutics, 
but in the live, bustling up-to-date profession of the 
Western Hemisphere, it is many years to the rear, and 
the time is "well at hand when we should have text-books 
adapted to American methods and conditions ... It 
is destined to supersede Dun's " Veterinary Medicines " 
In all English-speaking schools. . . Already the text-book 
of Dr. Winslow has been adopted in many of the colleges 
of this country, and it is safe to predict that It will receive 
the endorsement of practitioners wherever it is introduced. 
—American Veterinary Beview, November, 1901. 



24 VeLerinary Catalogue of William R. Jenkins. 



OWYMAN. "The Clinical Diagnosis of Lameness 
in the Horse." iiyVf. E. A. Wyman, V.S., Prof, of 
Veterinary Science, Clemson A. & M. College, and 
Veterinarian to the South Carolina Experiment Sta- 
tion. 8vo, cloth, illustrated 2 50 

(*) —"Bovine Obstetrics." By M. G. De Bruin, Instructor 
of Obstetrics at the State Veterinary School in 
Utrecht. Translated by W. E. A. Wyman, M.D.V., 
V.S., Professor of Veterinary Science, Clemson 
A. & M. College, and Veterinarian to the South 
Carolina Experiment Station. 

8vo, clolh, 382 pages, 77 illustrations 5 00 

See also "De Bruin." 

— " Tibio-peroneal Neurectomy for the Relief of Spavin 
Lameness. By W. E. A. Wyman, M.D.V., V.S. 
(In preparation.) 

ZUKDEL. "The Horse's Foot and Its Diseases." By 

A. Zundel, Principal Veterinarian of Alsace Lorraine. 
Translated by Dr. A. Liautard, V.S. 12mo, cloth 
illustrated 2 00 

ZUILL, "Typhoid Fe?er; or Contagions Influenza 
in tlie Horse." By Prof. W. L. Zuill, M.D.,D.V.S. 
Pamphlet 25 



Our Books are for sale by all booJcsellers, 
or will be sent prepaid for the prices here quoted. 
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